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PREFACE. 



The remarkable development in the electrical generation and trans- 
mission of power constitutes one of the most important advances in 
engineering science during the past decade. This development has 
served to greatly emphasize the importance and value of our water 
}K)wer resources. 

Probably not more than a half dozen other states in the Union are 
so favorably situated with referenc<^ to water poMrers as is Wisconsin. 
If properly husbanded and developed it seems certain that at an early 
date these water powers will be regarded as the pnost important nat- 
ural resource of the state. While single developments of from 10,000 
to 30,000 horse power are not wanting, it is their general distribution 
over nearly the entire state, rather than the great size of a few plants, 
that is most characteristic of Wisconsin water powers. 

The total water power in the state at present developed, approxi- 
mately 130,000 horse ix>wer, is only a small proportion of the total 
power awaiting development. While this fact may bo attributed in 
large measure to the lack of settlement in the northern part of the 
state, where water powers are most abundant, it is equally true that 
in very many cases the failure to develop is primarily due to a lack 
of publicity regarding their location and value. To secure greater 
publicity, the legislature of 1905 appropriated $2,500 for making 
surveys of the water powers, and for preparing a report on the same. 

The present bulletin is not to be regarded as a final report on this 
subject but only as a first step toward furnishing the information 
needed by the public. The work of collecting these data has been 
made doubly difficult because the lack of funds needed to prosecute 
the field surveys made it necessary in many cases to secure second 
hand information. Profiles of rivers have frequently been secured by 
means of railroad water levels at stream crossings. About 600 
miles of river have been actually sun^eved at a total cost of about 
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$5,000, one half of which was furnished by the U. S. Geological Sur- 
vey in cooperation with the State Survey. 

The Federal Survey has, however, spent approximately $18,000 
since 1902, in making daily measurements of the flow of the prin- 
cipal Wisconsin rivers. All of these exceedingly valuable run-off rec- 
ords, up to December 31, 1J>07, are presented in this report. This 
work of stream measurement should be continued in the future, as the 
value of such run-off data greatly increases with the length of the 
record. It is well understood by hydraulic engineers that such rec- 
ords are indisj^ensable for planning the turbine installations of new 
plants. 

While a good beginning has already been made, much work still 
remains to be done in surveying the remaining water power rivers, in 
order that a plan and profile showing possible power developments 
may be prepared and printed for general distribution. 

An effort has been made to give full credit for all information re- 
ceived. Very valuable information has been furnished the writer by 
prominent hydraulic engineers, especially by D. W. Mead, Messrs. 
Loweth & Wolf, and Messrs. O'Keof & Orbison to whom grateful 
acknowledgment is made. 

Madl>>on, January /, lOOS. 
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INTRODUCTION. 



Significance and extent of water-power resources. — Unlike other 
great natural resources of the State, such as the forest and mineral 
wealth, the utilization of which means the final destruction of the 
source of supply, the water power resources are as certain and eternal 
as the sunshine.^ The importance of water powers to a State so re- 
mote from coal mines as is Wisconsin is not likely to be overesti- 
mated. Unquestionably these powers are destined to exercise a wide 
influence on the development of the State. So far as known, not a 
single important river in the State has as yet been made to fully pro- 
duce its available power. The lower Fox may be said to come the 
nearest to this, with a total of 31,898 actual horse-power,^ all pro- 
duced in the 35 miles between Lake Winnebago and Green Bay. 
This large water power has caused the district to take high rank as a 
paper and pulp manufacturing center. Wisconsin, Chippewa, and 
St. Croix rivers can each be made to produce power equaling and 
even exceeding that of the lower Fox. Growth in the development 
of Wisconsin water powers has been very rapid. During the ten 
years ending in 1900 the gain was 75 per cent. The following fig- 
ures show the growth during the last thirty-five years : 

Wisconsin water powers developed.^ 

Hpreepower. 

1870 33,700 

1880 45.300 

1890 56.700 

1900 99,000 

1905 124,400 

* By this It is not meant to depreciate the decided effect of forests upon the regi- 
men of rivers. 
*Rept. Chief. Eng. U. S. Army, 1087, p. 2737. 
•Census of U. S. 
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The annual saving represented by this power over the cost of an 
equivalent amount of steam power, computed at $20 per horsepower, 
reaches the sum of $2,500,000. 

Sources of information.— Judging from the scant literature de- 
scriptive of Wisconsin water powers, but little attention has been 
directed in ihe past to this great natural resource of the State. The 
longest and most accurate description is contained in the Tenth 
Census of the United States. In Geology of Wisconsin, volume 3, 
1S80, will be found good detailed descriptions of the Lake Superior 
rivers from the standpoint of a geologist. Very reliable information 
regarding the upper headwaters of the larger rivers is given in the 
reports of the Chief of Engineers, U. S. Army, for the years 1879- 
1883, inclusive, to which frequent reference is herein made. This 
w^ork of surveying reservoir sites involved the running of many hun- 
dred miles of levels, iftius securing numerous water levels on lakes 
and rivers. The maps of these surveys were never published, but 
copies of the originals have been obtained, and no pains or expense 
has been spared to preserve and present these data, A fourth source 
of information, and a most welcome one, both because of its intrinsic 
value and because it marks the beginning of a rational and systematic 
study of Wisconsin water powers, is the detailed survey of part of 
Chippewa, Flambeau, Black, Wisconsin and Peshtigo rivers and the 
daily discharge records of the following Wisconsin w^ater-power 
rivers, the latter all carrit^l on by the United States G(M>!ogical Sur- 
vey for the period indicated. 



No. 


River. 


Station. 


Date 
Established. 


Maintained at 
present. 


Nnmber of 
Measure- 
ments. 

7 

29 

3 
40 
18 
22 

3 
11 
12 

9 

3 

3 

7 
23 
23 
10 

6 

9 

2 
28 

6 

7 


RatioK 
curve. 


1 


Black 


Melrose 


Nov. 1932 Dli«continned .. 


No. 


2 


Black 


Neillsville 


AprU 1905 
Doc. 1902 
Nov. 1902 
JuuH 1906 


Aug. 1903. 

Yes 

Dis. Aug. 1903 

Yes 

Yes 


Yes. 


3 


Catfish 


Madi«»on 


No. 


4 


Chippewa 

Chippewa 

Flambe.na 

Fon du Lac... 
Upper Fox 


Ean Claire 


Yes. 


5 


f Chippewa Falls 

Ladvsmith 

Fond du Lac 

Wrijfhtstown 

Oillett. 


Yes. 


6 
7 
8 
9 


Feb. 1908 
May 1903 
Nov. 1902 
June 7, 1906 


No 

Dis. July 1903.. 
Dis. Dcc.iya3.. 
Yes 


Yes. 

No. 
Yes. 
Yes. 


10 
11 


Oconto 

P«8hti(ro 

Wisconsin 

Wisconsin 

Wisconsin 

Wisconsin 

Wisconsin 

Wolf 


Stiles 

Crivitz 

Grand Rapids 

Muscady 


Apr. 20,1906 
Apr. 29,1906 
Miscellan'*) 
Dec. U02 
Dec. 1902 
D»»c. 1902 
Nov. 1905 
Apr. 19a> 
Nov. 1902 
June 6.1906 
Sept. 4, 1902 
June 21, '07 
June 18, '07 


Dis.June 6,1906. 
Yes 


No. 
No. 


12 

13 


bi^. Jan. 1904. 
Yes 


No. 
Yes. 


14 


Merrill 


Yes. 


15 
16 


Nftcedah 

Rhinelander 


Yes 

Yes 

Dis. Dec. 1905. 
Dis. July, 1903. 
Yes 


Yes. 
No. 


17 


Northport 


Yes. 


18 


Wolf 


Winneconne 

Shawano 

Iron Mountain 

Koss 


No. 


19 


Wolf 


No 


29 


Menomonee 

Menoroonee 

Red Cedar 


Yes 


Yes, 


21 


Yes 

Yes 


No. 


22 


Menominee 


No 
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In addition to the above the United States Engineers have made 
daily measurements of the discharge of Fox River at Rapide Croche 
dam since 1896. Loweth and Wolf, civil engineers, have made 
measurements of the St Croix River between 1902 and 1905 at St. 
Croix Fall?, Imt ibe construction of the new dam at that point pre- 
vents further measurements. 



EXPLANATION AND USE OF TABLES. 

For each regular gaging station are given, as far as available, the 
following data: 

List of discharge measurements. 

Gage-height table. 

Rating table. 

Table of monthly and yearly discharges and run-off. 

The descriptions of stations give such general information about 
the locality and equipment as would enable the reader to find and 
use the station, and they also give, as far as possible, a complete 
history of all the changes that have occurred since the establishment 
oi the station that would be factors in using the data collected. 

The discharge-measurement table gives the results of the discharge 
measurements made during the year, including the date, the name of 
the hydrographer, the width and area of cross section, the gage 
height, and the discharge in second-feet. 

The table of daily gage heights gives the daily fluctuations of the 
surface of the river as found from the mean of the gage heights 
taken each day. The gage height given in the table represents the 
elevation of the surface of the water above the zero of the gage. At 
most stations the gage is read in the morning and in the evening. 

The discharge measurements and gage heights are the base data 
from whidh the other tables are computed. In cases of extensive 
development, it is expected that engineers will use these original data 
in making their calculations, as the computations made by the. Sur- 
vey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data 
are available. 

The rating table gives the discharge in second-feet, corresponding 
to various stages of the river, as given by the gage heights. It is 
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publi8;1ie(l to enable engineers to determine the daily discharge in 
case this information is desired. 

In the table of monthly discharge the column headed ^'Maximum" 
gives the mean flow for the day when the mean gage height was high- 
est, and it is the flow as given in the rating table for that mean 
gage height. As the gage height is the mean for the day there 
might have been short periods when the water was higher and the 
corresponding discharge larger than given in this column. Likewise, 
in the column of "Minimum'' the quantity given is the mean flow 
for the day when the mean gage height was lowest. The column 
headed **Mean" is the average flow for each second during the 
month. Upon this the computations for the remaining columns 
are based. 

The values in tJhe table of monthly discharge are intended to give 
only a general idea of the conditions of flow at the station, and it is 
not expected that they will be used for other than preliminary 
estimates. 

Kecognizing the economic importance of Wisconsin water powers, 
the United States Geological Survey authorized, in 1903, a pre- 
liminary report on the water powers of Northern Wisconsin. This 
report, known as Water Supply paper, No. 156, by L. S. Smith, 
was not published until June, 1906. It forms a part of this report. 

Recognizing further the importance of accurate information on 
this subject, the legislature of 1904-5 appropriated $2,500.00 for 
the purpose of surveying and mapping the water power rivers of 
the state. The United States Geological Survey promptly expressed 
its willingness to duplicate this amount, and a contract for a coopera- 
tive survey by joint state and federal authority was duly signed in 
August, 1905. Survey parties were promptly placed in the fleld on 
some of the most important water power streams, and the work of 
surveying and mapping the rivers was actively continued until the 
funds were exhausted. 

By means of a well devised plan of work which, while insuring 
needed accuracy, avoided unnecessary refinement, as well as by a 
careful husbandry of the funds, the cost of this work has been about 
one-half that of similar cooperative work in other states. Maps and 
profiles have been prepared of the following rivers: 
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BlTer. 


Looation of survey. 


MUes. 


Bemarks. 


BUokBWer 


Black Biver Falls to Withee 


67 
182 
197 


Plan and profile 




Moatli to sonroe 


Plan and profile 


Wisoonain riTer 


Kllboom to Tomahawk Dam 


Plan and orofile 


Eaa Claire riTer 


Moath to above "the Dalles** 


30 Plan And nroflle 


Peihtiffo river 

Milwaakee river 


Month to head of Taylor Bapids 

Moatb to Kewaskam 


82 ' 
71 


Plan and profile 
Profile only. . . 









Biver. 


Looation of Survey. 


Miles. 


Bemarks. 


Book Biver 


^BeloittoHorioon..^ 

^Portage to Green Bay 


129 

lao 

8 
108 


Profile only. 


Pox Biver 




Beaver Dam Biver . . . 


FozLake to Leipsic 


»* »t 


Chippewa Biver 


'Month to Flambean, Wia 


14 »• 









^Surveyed by the Sogineers of the United States Army. 
'Surveyed by the United States Geological Survey. 



Because the physical geography and other conditions of northern 
Wisconsin diflFer so radically from those of southern Wisconsin, it 
has been deemed best to discuss the water powers of these regions 
separately. 



WATER POWERS OF WISCONSIN. 



PHYSICAL GEOGRAPHY OF NORTHERN 
WISCONSIN. 



Geology.* 



The rock formations of northern Wisconsin readily fall into three 
classes — the pre-Cambrian crystalline rocks, the Paleozoic rocks, and 
the Glacial drift. The pre-Cambrian and Paleozoic formations are 
adjacent to one another, but the loose Glacial drift is distributed 
irregularly over all the hard-rock formations of the region. 

PRE-CAMBRIAN ROCKS. 

The pre-Cambrian crystalline rocks consist of various kinds of 
igneous rocks, such as greenstone or trap rocks, granite, diorite, 
rhyolite, schists, and gneisses, and varieties of metamorphosed sedi- 
mentary rocks, such as quartzite, slate, limestone, conglomerate fer- 
ruginous rocks, slate, and schists. The rocks here classed as pre- 
Cambrian include all those often referred to as the Laurentian 
(Archean), Huronian, and Kewcenawan series. The various kinds 
of crystalline rocks generally stand on edge, trend in various direc- 
tions, and form irregular belts and areas throughout the region. 

The area of crystalline rocks covers the principal part of northern 
Wisconsin. Its northern boundary is approximately parallel to and 
very near the adjacent shore of Lake Superior; on the west it pro- 
jects irregularly into Minnesota; on the south it extends to the cen- 
tral part of the State, and on the east it reaches within 25 to 40 
miles of Green Bay. 

The pre-Cambrian region is the highest portion of the State, and 
in these crystalline highlands the large rivers have their source and 



> Prepared by S. Weldman. State geologist of WiscoDsIn. 
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flow outward in all directions. The crystalline rocks are generally 
hard. They do not everywhere have this character, Ihowever, and 
the lack of uniformity causes much irregularity in the surface feau- 
ures. High, roimded knobs of hard granite and quartzite dot tho 
surface of the region, and the abrupt variations in the character of 
the rock along the river valleys have caused the formation of numer- 
ous rapids and waterfalls. The slope of the pre-Cambrian region 
is relatively steep on the Lake Superior side and comparatively gen- 
tle toward the eaJst, south, and west. 

rALEOZOIC KOCKS. 

The Paleozoic rocks consist of alternating formations of compara- 
tively incoherent, friable sandstone and hard, compact limestone lying 
unconfoniiably upon the upturned edges of the crystalline rocks and 
dipping slightly toward the north, east, south, and west — the dip 
thus being away from the broad central core of the pre-Cambrian 
region. The Paleozoic rocks of northern Wisconsin include the fol- 
low^ing formations, named from the base upward: (1) Cambrian 
(*Totsdam") sandstone, (2) "Low^er Magnesian" limestone, (3) St. 
Peter sandstone, and (4) "Trenton" limestone. 

The Cambrian sandstone is by far the most abundant Paleozoic 
rock of the region. Along the shore of Lake Superior, where it is 
generally called the Lake Superior sandstone, it forms a strip less 
than a mile in width at the Michigan boundary, increasing to 15 
miles in width at the Minnesota boundary. For variable distances 
of 15 to 40 miles about the broad central area of the pre-Cambrian 
to the west, south, and east, the Cambrian is the principal surface 
rock. It is only adjacent to the shore of Green Bay on the east 
and in St. Croix and Pierce counties on the west, that limestone and 
8andst^)ne later than the Cambrian occur to any notable extent. 

The surfax*e features of the Cambrian sandstone district are 
mainly broad valley bottoms, dotted hero and there with a few 
pinnacles of hard sand rcxik. In the region of the limestone, how- 
ever, the valleys are generally sharp and narrow^ and the uplands 
constitute the main portion of the landscape. The hills and sharp 
ravines in the limestone district are in sharj) contrast with the broad, 
graded valley bottoms of the sandstone district. 
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GLACIAL DRIFT. 



The Glacial drift consists of a loose, incokerent mass of bowlders, 
gravel, sand, and clay. In some places the coarse drift is abund- 
ant, while in other places clays and sand prevail. The drift has a 
very irregular thickness throughout the area. It was deposited upon 
the older crystalline and Paleozoic rocks during the several succes- 
sive glaciations in Wisconsin and the adjacent region. 

Drift in variable quantity occurs throughout northern Wisconsin, 
being very abundant in the northeastern, northern, and northwestern 
parts of the region, while in a very irregular but considerable area in 
the southweartem part the drift is very thin. 

The surface of a large part of the drift-covered region is very 
irregular and uneven, and consists of hills and ridges alternating 
with basins, swamps, and lakes. In some places the drift covering 
completely obliterates the topographic features of the crystalline and 
Paleozoic rocks ; in other places it only modifies the older topography. 
On the whole, however, the glaciation of the region exerted a con- 
siderable influence on the distribution of the drainage lines and in 
shaping the minor inequalities of the land surface. The drift 
region, from the topographic point of view, may be divided into two 
general districts — one covered by the older drift series and the other 
by the later drift. In the district of the older drift, the southwest- 
em part of northern Wisconsin, there are no lakes or ponds, and 
swamps are very rare. Here the topography is mature and the land 
has good surface drainage. In the district of the later drift, how- 
ever, which includes the main portion of northern Wisconsin, the 
glacial deposits are abundant; ridges and hills of bowldery material 
occur, and lakes, swamps, and sags are eoniinon. In this district, 
therefore, the surface drainage is often very poor and large amoimts 
of water are held in swamps and ponds. Here, also, there are 
marked differences in the surface features prevailing over large 
parts of the district. Along its border is the terminal moraine, 
often called the "kettle moraine," having a width ranging from 3 
or 4 to 20 miles and consisting of numerous drift hills and ridges 
closely associated w^ith sags, lakes, and ponds. This terminal moraine 
extends across the entire continent. In crossing this portion of the 
State it turns north a few miles east of Grand Rapids, thence ex- 
tends to Antigo, thence in a sinuous belt westward to Barron County, 
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and thence southwest into Minnesota* Back of this terminal 
moraine — ^that is, to the east and north — ^are similar belts known as 
"recessional moraines," separated one from another by broad areas 
having the general features of the hard rocks beneath. Between the 
moraine belts are broad tracts of sandy land, called "barrens,- ' which 
cover considerable portions of the northwestern part of the State. 
Along Lake Superior is a broad belt of nearly flat clay land which 
may be mentioned, though it has no influence on the distribution of 
the water powers of the region. 

Topography. 

The abundant water-power resources of Wisconsin are the result 
of its unique topography. A wide and comparatively flat highland 
crosses the northern part of the State. This divide varies in eleva- 
tion from 1,900 feet in the eastern part to 1,000 feet in the western 
part, and extends to within 30 miles of Lake Superior. From it the 
rivers descend radially in all directions except eastward. Owing to 
the fact that Lakes Superior and Michigan bound the State on the 
north and east, while Mississippi River forms the southwestern and 
the larger part of the western boundary, all the rivers must need 
find a low trough into which to discharge, and that at a short dis- 
tance from their source. This condition results in a rapid fall and 
large water powers. 

About 9 per cent of the total area considered belongs to the abrupt 
Lake Superior watershed and the remainder to the broad southeast, 
south, and southwest slopes. The divides between the rivers which 
drain this southern slope are almost imperceptible, in some cases 
being entirely lost in labyrinths of lakes and swamps. 

"Hills over 300 feet in height are rare. A few 'mounds,' or 
isolated steep hills with extremely narrow bases, rise out of the 
sandy plains of Jackson and Clark counties, and a few larger, more 
massive hills, one 1,940 feet above the sea, occur in the valleys of the 
larger rivers, besides the low, broad hills which form the crests of 
the Penokee and Copper ranges. These hilly tracts do not cover 
over 5 per cent of the total area, while about 45 per cent is level 
upland and about 50 per cent is rolling country, of which a con- 
siderable portion is steeply rolling 'kettle' or 'pot-hole' land."^ 

» . Roth, Flllbert, ForcRtry CondltlonR of Northern Wisconsin: Bui. Wis. Geol. 
and Nat. Hist. Survey, No. l, 1S9S, pp. 2^'i. 
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The surface features are discussed elsewhere, under the head of 
"Geology/' and also in connection with the drainage of each river. 

Hydkography. 

St. Croix, Chippewa, Black, and Wisconsin rivers drain 70 per 
cent of the northern half of the State, an area nearly equal to that 
of the State of Maine. The Lake Superior rivers drain only 9.3 per 
cent and those flowing into Green Bay the remaining 20.7 i>er cent. 

In general, each of tftie important rivers may be divided into three 
divisions, differing widely in physical characteristics. First, the 
headwaters, marked by sluggish streams with low divides, fed by 
numerous and extensive swamps and lakes, frequently so interlaced 
that it is impossible to trace out the river divides. Here many of 
the lakes have dam sites forming natural reservoirs for the river 
below. Bowlder rapids are here of frequent occurrence. Second, a 
stretch of maximum descent along the center readh of the river, 
abounding in numerous falls and long stretches of rapids. This part 
of the river is always in the region of the pre-Cambrian crystalline 
rocks, the southern border of which marks the lower limit of the 
rapids.^ Third, the lower portion of the course, where for a dis- 
tance of about 50 miles the river flows through sandstone and lime- 
stone, the descent being very slight. This region is, therefore, de- 
void of water power. In fact, the United States Government has 
improved the larger rivers along this reach for the purpose of naviga- 
tion without the use of locks. 

As compared with the upper Mississippi basin in Minnesota, the 
area under discussion may be said to have a steeper grade, the mid- 
dle portion, containing the main water jwwers, having an average 
fall of 3 to 8 feet to the mile. Because of the storage effect of the 
lakes and swamps, the low- water run-off is as high as from 0.3 to 0.8 
second-foot per square mile of drainage area. Probably about a 
third of the total rainfall finds its way into the streams. 

The general use and control of these northern rivers for logf!:ing 
purposes in the past tended to decrease the value of the water powers 
by withholding the water at times when most needed. All logging 
on rivers is fast disappearing. Indeed, on many rivers, like th 
Wisconsin, it has practically given way entirely to railroad traiif 
portation. This leaves the rivers free for the permanent develop 

'The only Important oxocptlon to this rnle Is on Wisconsin River nt Kllbo 
where the Viver desoonds rnplHIy nbont 10 foot In the <lnlles of the Potsdam snndst 
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iiicirt of their water powers. The effect on the stage of water which 
these dams have had in the past suggests their enlargement, exten- 
sion, and systematic operation for the sole purpose of increasing the 
low-water flow. 

The United States engineers have surveyed 32 large reservoirs in 
Wisconsin and have constructed five such reservoirs in Minnesota. 
The total capacities of the proposed Wisconsin reservoirs are ias 
follows:^ 

Storage capacity of proposed reservoirs in Wisconsin, 



River. 



St. Croix.. 
Cliippewa. 
Wisconsin 



Area of over- 
flowed lands. 



Cubic feet. 

2102.092 
Not irlven. 
25,882 



Storage capacity. 



Cubic feet. 

84,834,000.000 
25,289,000.000 
19,557,000.000 



79,180,000,000 



The intelligent operation of even a part of these reservoirs would 
have a marked effect in steadying the river discharge. This point 
will be separately discussed in connection with the several rivers. It 
may be remarked here that nature, by providing numerous swamps 
and upward of 1,400 lakes for this region, has accompli^ned unaided 
a decided regulation of the water supply. 

The availability of these water powers varies greatly on the differ- 
ent rivers, or even on parts of the same river. Those on Wisconsin 
Kiver, for example, are all reached by the Chicago, Milwaukee and 
St. Paul Railway, which parallels the river for 100 miles, and by 
other railroads at certain points. The powers on the lower Chip- 
pewa are likewise available; but as yet, because of the small popula- 
tion, the railroads have not built generally into the upper part of 
the region. The rapid opening up of farms now in progress will 
soon bring a demand for better transportation. 



SoiLS.^ 

The soils of northern Wisconsin may be grouped into seven readily 
recognized classes. 

Sandy soils are found in regions known as flood plains, and owe 
their origin to the sorting action of flowing water as it issued from 
the melting ice. The two largest areas of this type are found in 



iRept. Chief. Eng. U. S. Army. 18S0. 
» Including 27,406 acres In Minnesota. 
* Condensed from F. Tl. King's description In Northern Wisconsin Handbook. 
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central Wisconsin east of Black River and in the northwestern part 
of the State. These soils are so coarse aiwi open that nearly all the 
rain soaks into the ground, reappearing later at lower levels as 
springs. 

Sandy loams cover a much broader area than the sandy soils, being 
roughly coincident in distribution with the Potsdam sandstone, from 
which they have in large part been derived. 

Prairie loam is a light, open soil, more closely allied to those 
described above than to the following ones. It is usually underlain 
by from 3 to 5 feet of coarse, open gravel. In northern Wisconsin 
the largest area of this type is found in St. Croix County. 

Clayey loam is finer ^nd contains more clay than the soils 
already described. Such a soil has a great capacity for holding 
water. "The area of northern Wisconsin covered by this type of soil 
is larger than that occupied by any other variety." 

Loamy clay is still heavier and more clayey than the last, with 
smaller particles. There are three considerable areas of the soil in 
this region. 

Red clay soil is the most peculiar, the finest grained, and heaviest 
in the State. It is practically impervious to water. Its areas bor- 
der Lakes Superior and Michigan. 

Swamp soil includes all swamp and marsh land soils. While few 
very large single areas are covered by these soils, the aggregate 
amount is probably not less than 2,500,000 to 2,800,000 acres. 
, Some of these lands are now covered by a growth of white cedar, 
others with tamarack and spruce, the latter being usually found on 
the borders of both tamarack and cedar swamps, while still others 
are simply sedge marshes, some of which are yearly cut for hay. In 
many other swamp areas fires have killed the trees, causing all the 
small andhoring roots to die and decay, so that the winds have over- 
turned nearly every tree. 

Many of the northern swamps are underlain by vast beds of peat, 
while all have a thick covering of moss and humus. Both these 
factors play an important part in delaying the water in its journey 
to the streams. Plate — shows the location of each class of soil. 

Forest Conditions. 

"Northern Wisconsin in its primeval state was a vast forest of 
magnificent timber." This could be said to-day of large areas. The 
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central portion of this region includes mixed forest in whidh, though 
the pine has nearly all been cut, there still remains over 5,000 feet 
of hard wood and hemlock per acre, besides other timber equally 
valuable. The total area covered by forests of this grade amounts 
to 8,000 square miles, about the same as that of the State of Massa- 
chusetts. 

Mr. E. T. Sweet^ enumerates 34 different kinds of trees which he 
found on Hhe Lake Superior slope alone. Additional species found 
on the southern slope would increase this number considerably. 

The lumberman's labors were first directed to getting out the pine, 
both because of its high value and because of the fact that he could 
float it down stream to market. This industry, including the manu- 
facture into lumber, had an invested capital in 1900 of $100,168,000 
and turned out a product valued at $81,983,000.^ this easily places 
it as the most important industry of the State. Only two other 
States exceeded this in 1900. In the same year, according to the 
United States Census report, Wisconsin was the leading State of the 
Union in lumber and timber products, their total value being $58,- 
000,000. The amount of pine timber is limited and already its 
production is waning. Its place is being taken, to a large extent, 
by hard-wood timber, by cedar posts and poles, and by hemlock 
lumber and bark. The changes wrought annually by the lumber- 
man's ax and the succeeding forest fires are very considerable. The 
recent appointment of a State forestry commission promises much 
for the protection and fostering care of these great interests. 

The once popular belief that this northern area was worthless after 
the loss of its timber has given way in the past ten years to a gen- 
eral confidence in its agricultural possibilities. This is amply evi- 
denced by the rapidity with which these lands are being opened up 
by farmers and by their rapid appreciation in market value. In 
1895 only 7 per cent of the 18,000,000 acres of the northern half of 
Wisconsin was cultivated. This region has furnished 85,000,000,- 
000 feet B. M. of pine lumber alone in the past sixty years. The 
gradual clearing of the timber has doubtless had an effect on the run- 
off of the rivers. Under the changing conditions the rainfall will 
be less absorbed by the soil and will get to the streams in a shorter 
period. This is especially true of the swamps, where the fires have 
burned the thick humus and moss which formerly delayed the pass- 



^ Geol. Wisconsin, vol. 8, 1880, p. S08. 
< U. S. Census, 1000, pt. 1, p. 298. 
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age of the water to the lakes and rivers. It is only fair, however, 
to call attention to the fact that large areas of the original timber 
consumed by forest fires have been replaced by a second growth of 
both hard and soft timber, much of it in the form of dense thickets, 
which shade and protect the ground more effectually even than the 
original forest. 

Climatic Conditions, 
tempekatike. 

The climate of this region is characterized by a large amount of 
sunshine, with high temperatures in summer and extreme cold, deep 
enows, and clear skies in winter. The summer heat and winter cold 
are generally tempered by the influence^ of the bordering lakes. 
Lakes Superior and Michigan cover an area of over 54,000 square 
miles and never freeze over in winter. Although the pi-evailing 
wind is from some westerly quarter, this is so frequently broken up 
by the passing of storm center from the lakes that both the tem- 
perature and the humidity of the air are affected by these great bodies 
of water. Wisconsin rivers are generally frozen over between De- 
ceml)er 1 and iMarcli »>0. The following table gives the highest and 
lowest temj)eratures for each month of the year for t^he twelve years 
ending 18813 at places in or adjacent to this region: 

Highest and lowest temperatures for each month of the year for the twelve 

years ending 18S3A 



Locality. 



Maxlroijm. 
Minimum.. 



Mar(|it(4te: 
Aluxlmum,. 
Minimum.. 

Bsennnba: 

Mil xt mum.. 
Minimum.. 



Alponn: 

Mnximum. 
Mliiltuum.. 

St. Pfluh 
Mftxlmutu. 
Bllnlmttm.. 

Mil xi mum 
Minimum.. 
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In connection with the sudden lowering of the winter temperature, 
a most interesting phenomenon was observed on St. Croix River by 
United States engineers in the early winter of 1882/ 

''This was the apparently close relation between the temperature 
and the mean velocity and discharge of the stream, the stand of the 
water being at the same time nearly constant. In the early winter it 
was found that each cold wave which increased the thickness of the 
ice about one-tenth of a foot at a time was accompanied by a great 
falling off of the discharge, to be followed by a partial recovery dur- 
ing the next few days, the same phenomenon recurring with great 
regularity at each cold wave. The recovery of discharge being in 
each case only partial, the gradual tendency was downward until the 
apparent minimum was reached, when there was no appreciable 
change for several weeks.'' 

PKECIPITATIOX. 

The average rainfall for twenty-five years over t?iie entire State is 
close to 32.3 inches, distributed by seasons as follows: Winter, 4.7 
inches; spring, 7.G inches; summer, 11.7 inches; autimm, 8.3 inches. 
If the rainfall of the northern half alone be considered, these figures 
would probably need to be slightly increased. It is worthy of note 
that 00 per cent of the rainfall comes in the summer and autumn 
months, while the least fall is during the Avinter months. December, 
January, and February are the months of minimum run-off, both be- 
cause of smaller precipitation and because of low temperatures and 
resulting deep frosts. Minimum run-off may also occur in very dry 
summers. 

In general, it may be said that the precipitation in Wisconsin ex- 
ceeds that of Minnesota and Michigan and about equals that of Iowa. 



' Rept. Chlof. Enjr. U. S. Army. 18S.1. p. 1470. 
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Fig. 1. — Distribution of Rainfall in Wisconsin 
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The following table shows some details of the distribution of rain- 
fall by months: 

Average precipitation at five stations in Wisconsin for twenty yearsA 
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The amount of precipitation is fairly constant for the winter and 
a portion of the fall and spring months, but varies considerably in 
the summer months. 

"Exceptionally dry periods occur about once in fifty years, when the 
average for three consecutive years is 22" inches and the least for one 
year is 13.5 to 20.5 inches. Dry periods occur once in twenty-five 
years, when the average for three consecutive years is 24.2 inches 
and the least for one year is 20.3 inches. Moderately dry periods 
occur once in ten years. The exceptionally dry periods are preceded 
by an exceptionally wet period, when the annual precipitation has 
been as high as 50 inches. This is followed by a period of moder- 
ately heavy rainfall, with a maximum of 45 inches. The last excep- 
tionally dry period occurred in 1894 to lSiM>.'- 

The year 1903 had a moderately heavy rainfall. If the above cvcl© 
can be depended on, the next period of niaxiniuni rainfall may be 
expected about the year 1908. 

Fig. 2 shows the progressive averaijes of the preci]>itation at Mil- 
waukee for the past seventy years, computed by the formula — ^ 
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i Moore, W. L., RainfaH of the United States: BuU. D, U. S. Depi A^'ikuliiuc 

t Kh-cliofTLr. W. G.. master's thesis. 

» After Blandford. See lUill. D, V. S. Weather Bureau. 
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where c represents the rainfall of the year in question and 6 and a 
stand for the rainfall in the two years preceding, while d and e rep- 
resent the rainfall of the following two years. 

This curve makes clearer the nature of the rainfall cycle. 
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Fig. 2. — Chart showing rainfall at Milwaukee, 1837-1904 
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In the following table are shown the long-term precipitation records 
of four typical stations in this general region. The rainfall at Mil- 
waukee appears to be considerably less than the average of the State. 

Precipitation at Milwaukee and Embarrass, Wis., andDuluth and 8t, Paul, Minn. 



Year. 



1815 
1816 
lSi7 
1848 
1B49 
1850 
1851 
1852 
1S58 

1S55 
1866 
1897 
1868 
1869 
1860 
1861 
1800 
1863 
1864 
1865 
1866 
1807 
1868 
1860 
1870 
1871 
1872 
1W3 
li<r4 
1875 
1876 



MU- 
wau' 
kee. 



20.5 
25.3 
22.4 
S8.5 
31.1 
26.4 
30.4 
20.3 
30.0 
31.7 
3H.0 
29.0 
30.9 
44.9 
28.9 
24.0 
31.9 
38.3 
31.8 
27.8 
30.1 
W.O 
24.6 
29.4 
37.8 
20.6 
«.0 
28.2 
30.6 
30.8 
35.6 
50.4 



Em- 
bar- 
rasa. 



Da- 
latb. 



St. 
Paul. 



Year. 



28.9 
36.3 
84.5 
29.0 
38.8 
39.3 
41.9 
37.7 
28.5 
35.0 
31.0 
43.9 
48.9 



27.7 
85.4 
22.8 
17.8 
20.9 
30.6 
25.7 



31.2 
30.1 
38.8 
36.5 
27.0 
32.3 



29.1 
34.2 
30.5 
34.5 
15.7 
14.9 
38.1 
27.9 
33.6 
30.7 
82.2 
32.1 
30.7 
X).6 
34.6 
35.5 
W.7 
23.6 



1877 . 

1878 . 

1879 . 
i 1880 . 
, 1881 . 
, 1882 . 
I 1S83 . 
; 1884 . 

j! 1886 . 

'; 1885 . 

'\ 1887 . 

! 1868 . 

', 1889 . 

i 1890 . 

1891 , 

18112 . 

1893 . 

I 1894 . 

I 1805 . 

I 1896 . 

: 1807 . 

; 1896 . 
1809 . 

! 1900 . 

; 1001 . 
I 1902 . 
I 1908 . 
ii'lUO* . 
I 1905 . 
' 1906 . 
'• 1907 



Mil- 


Sm- 


wau- 


bar- 


kee. 


rasa. 



Du- I St. 
lath. I PaaL 



46.2 


34.4 


34.8 


88.3 


37.6 


28.1 


24.9 


41.6 


45.3 


m.o 


49.8 


88.2 


39.1 


67.4 


37.6 


28.4 


49.0 
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29.5 


42.2 


23.2 


ao.6 


62.1 


85.8 
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31.0 


26.3 


80.9 


82.4 


28.1 


19.7 


22.8 
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28;i 
26.7 




28.6 
23.4 
29.9 
82.2 
30.2 
84.3 




26.1 
28.0 
24.5 

85.8 
28.8 
23.9 















28.7 
22.6 
32.5 
29.8 
39.2 
23.1 
26.5 
26.1 
25.3 
22.9 
25.9 
25.8 
17.1 
23.5 
21.8 
82.6 
26.0 
25.8 
24.3 
34.7 
30.5 
25.3 
27.5 
34.3 
25.8 
31.8 
37.9 
84.1 
35.8 
33.2 
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Fig. 3. — Annual rninfa'.l at MadlKon, Wisconain. 
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FOX RIVER SYSTEM. 



Drainage. 



Lake Winnebago, the largest inland lake in Wisconsin, divides Fox 
River into two radically different sections, the upper and the lower 
Fox. The upper river approaches from the southeast to within about 
a mile of Wisconsin Kiver at Portage, then turns to the northeast on 
its course to Lake Winnebago. It winds, w'ith low banks, through 
broad savaimas having only a gentle slove, passing a total distance 
of ^5 miles through three long lakes before reaching Lake Winnebago. 

**Mud Lake, Buffalo Lake, and Lake Puckaway, have been caused 
by the deposits of affluents which the main stream has not been able 
to wash away, plainly indicating that the present upper Fox did not 
erode its course, for it has not even the powTr to keep itself free, but 
instead is filling up. Lake Butte des Morts and Lake Winnebago 
are de])ressions whidh the present tendency is to fill up."^ 

Major Warren's hypotheses for these peculiar conditions have been 
widely accepted, and are so interesting that they are here given: 

"We have only to suppose that all the waters of Lake Winnebago 
basin (including that of the upper Fox) formerly drained to Wiscon- 
sin River; that a slow^ change of level in this region elevated the 
sout?hwestem part and depressed the northeastern part till a large 
lake was formed, which finally overflowed, forming the course of the 
lowTr Fox. This explains the present doubling back in the course 
of the upper Fox and tributaries, and it accounts for the close re- 
lation and yet opposite courses of Fox and Wisconsin rivers. As the 
level changed, the erosion at the outlet could not keep pace with it and 
so prevent a lake forming, because a granite ridge lies near the surface 
between the Wisconsin and Buffalo Lake. When tihe lower Fox outlet 
formed, the loose material covering the rocks rapidly gave way and 

* Warren, O. K., Ropt. on Wisconsin nn«l Fox rlvors. 1870. 
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lowered the lake level down to the rock, which now (1S75) keeps it 
to its present level. The period of this change was post-Glacial, be- 
cause this alluvial terrace is free from Glacial drift which it could 
not have been if formed before in a region like this, surrounded by 
Glacial drift deposit." 

UPPER FOX. 

Fox Eiver descends only 35.3 feet in the 106.8 miles between Por- 
tage and Lake Winnebago — an average fall of less t/han 0.5 foot to 
the mile. 

The following table shows the river profile in detail as given by 
United States engineers: 



Profile of Fox River from Lake Winnebago (Oshkoah) to Portage lock {Fort 

Winnehago). • 





Distance— 


Elevation 

above sea 

level. 


Descent between 
points. 


Station. 


From 

Lake 

Winne- 

bago. 


Between 
points . 

"""'u.h' 

8.3 
10.0 

t«.4 
20.7 

3.3 
24.1 

4.1 

2.2 


Total. 


Per mile. 


Lake Winnebafro 



24.6 
32.9 
42.9 
52.3 
73.0 
76.8 
100.4 
101.6 
106.8 


Feet. 

746.1 
748.8 
750.6 
755.7 
760.2 
763.9 
768.9 
774.7 
780.5 
781.4 


Feet. 

2!?' 

1.8 
5.1 
9.4 
3.7 
5.0 
5.8 
5.8 
0.9 


Feet. 

1 


Kureka lock creet 




Berlin lock , crest 




^bite River lock, crest 




Princeton luck, crest (Like Pockawa). 
Grand River lock, crest 


0.42 


Montello lock, crest (Lake Buffallo). .. 
Qovemor fiend lock, crest 




Fort Winnebago lock, (Portage) 

Pertagelocli 


'■ 



Fox Eiver has been improved for navigation by the Federal Gov- 
ernment along this entire distance by the building of 10 locks, but the 
slight fall gives few^ opportunities for water power. 

The first dam on the Fox is at Pardeeville, where a head of 14 feet 
is available. Wisconsin Kiver is about 10 feet above Fox River at 
Portage, and this fall could be utilized by a dam near the Fort Win- 
nebago lock. A considerable quantity of water could be discharged 
through the canal with safety. 

At Montello, 28 miles below, a turbine is installed under a head 
of 3 feet, developing power for a gristmill. Xo developed power 
is infuse on the river below this point. 
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The three principal tributaries of the upper Fox have a fall of 
about' 250 feet — much greater than that of the main river; they are 
all found on the north side. These branches, Montello, Mecan, and 
"White rivers, start as clear, steady springs, running from the sand 
ridges of the drift covering that portion of the basin. They are each 
about 20 miles long, and would be unimportant except for the fact 
that their fall, combined with their steadiness of flow, makes them of 
considerable value. 

Montello River joins the upper Fox at Montello. A dam at this 
point has a head of 11 feet, furnishing power for a flouring mill and 
a woolen mill. This head could be easily increased to 16 feet. 

The following table shows the principal developed powers on the 
tributaries of the upper Fox. 



Developed water powers on trihutaries of upper Fox River. 



Location aud stream. 



Owner aod use. 



Hatton. Little River 

Lawrence, Dncic Creek 

Manchester, Grand River 

Marblebeadj De Nevue Creek 
Markesan Grand River 

Oxford, Neenah Creek 

Do 

Pine River, Pine Creek 



PojTsippe, Pine Creek . 

Princeton, ditch from Mecan river 



Ripon. Silver Creek 

Saxevilie, Pine Creek 

Waumander. Wanmander Creek. 

Wantoma, Mecan River 

Westfield, Moniello River , 



C. F. ElcolUmaD, Honrand feed.... 

C. £. pierce. Hour flud feed 

G. F'fcitlpr, fioiar 

IX [. Williams, flour nbd feed 

P. Wi^flkit lloar and fc^ed 

L* Larm^Ti, Honr sud f^ed . 

H. E McNutt. tloiir rttid feed 

■SkJuDpr S: JoUdshd^ HoLirandftfed. 

W, H, PauJietiH Soar and feed 

Tfl!<k>j ic ZierLcB, flour, feed and elec- 
tric Jt^lit.^,. 

NolirUilUuv To.. Hour and feed 

Rt W. H^'ftJcl^ |]oi]ratid feed 

A, G* Ochn-Ler floor.. 

WlJtJam Henkp, IJluur and feed. 

Cochran i£ NFtttager, iloar and feed. 



Head. 



10 
11 
12 
SO 
11 
9 
14 
14 



19 
12 
10 
15 
8 
10 



H. P. 



S3 
70 
45 
SO 
SO 
70 
190 
00 
70 

180 
120 
54 
27 
S6 
85 



LOWER FOX. 



Geology and Topography. 

East of Wolf River Valley is the more prominent though similar 
valley of Green Bay and Lake Winnebago. In pre-Glacial time it 
must have been much smaller in size, having been excavated to its 
present great size ty the glacier. Lake Winnebago alone covers 
about 200 square miles, while tihe area of the connecting valley be- 
low (lower Fox River) is 400 square miles. 

The western slope of both valleys is gradual, but the eastern slope 
is precipitous, being cut out of the soft Cincinnati shales overlain by 
the hard ^'Xiagara" limestone. The bed is the hard "Galena" lime- 
stone of the "Trenton" series. The eastern side of the lower Fox 
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Eiver drainage basin rises abruptly 100 to 200 feet above the water 
in Green Bay, and continues as a line of cliffs along the eastern 
shore of the present Lake Winnebago, and thence southward, though 
largely covered with drift in the southern part of the State. The 
glacial action sent down an immense ice sheet, cutting out the valley 
of Lake Michigan, while a branch tongue gouged out Green Bay 
Valley Jo its present size. On the peninsula between Green Bay 
and Lake ^Michigan was formed the prominent Kettle Range, a 
medial moraine. 

The floor of Green Bay Valley has a rapid rise. Lake Winnebago 
being 10G.7 feet above Green Bay. The portion of the old valley 
now occupied by the upper Fox was largely filled with drift, and it 
seems probable that to the action of the glacier in cutting down the 
intervening "^Lower Magnesiau'' rampart and in partially filling 
the upj)er valley of Fox river is due the change in the flow of up- 
per Fox and Wolf rivers through the newly enlarged Green Bay Val- 
ley to the lake. It is also likely that the change in flow is partly due 
to a depression toward the north, which occurred during or after the 
recession of the glacier, as. suggested by !^^ajor Warren. This de- 
pression caused an advance of Lake ^Michigan, which rearranged the 
drift and dej)osited the red clays. By means of the latter this ancient 
shore of the lake can now be tracefl northward beyond Shawano^ on 
Wolf River, westward up Fox River above Berlin, and southward 
to a few miles north of Fond du Lac. Lake Winnebago is a com- 
paratively modem reservoir, fonued in the valley by the deposition 
of glacial drift. 



PROFILK. 

The following table gives in det4iil the profile of the river to-day, 
after the extensive navigation improvements by the Ignited States 
Government. 

These improvements have changed the river iiTto long stretches of 
slack water, with perhaps short rapids at the foot of a dam, exce])r 
at Grand Kaukauna and Grand (Mnite, the site of the city of Apple- 
ton, where the ra]>ids are passc^d by canals, while the river flows over 
its original steep bed. 
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Profile of Fox River from Lake Winnebago {Menaaha) to Green BayA 



Station. 



Menasha dam, crest 

Appleton upper lock, crest 

Appleton locks, foot 

Cedars lock, crest 

Llttlechute locks: 

Crest 

Foot 

Grand Kaukauna locks: 

Crest 

Foot 

Rapide Croche lock: 

Crest 

Foot 

Little Kaukauna lock: 

Crest 

Foot 

Depere lock: 

Crest 

Foot 

Green Bay 



Dist 

From 
Menasba 


tince. 


Eleva- 
tion 
above 
sea level. 


Between 
points. 


0.0 
5.1 




746.1 
789.5 


6.1 


6.3 


1.2 


699.7 


9.fi 


3.3 


699.7 


10.6 


1.0 


600.0 


11.6 


1.0 


653.8 


13.3 


1.7 


653.8 


14.2 


.9 


6033 


17.9 


8.7 


603.3 


17.9 


.26 


503.9 


23.9 


6.0 


593.9 


23.9 


.2 


587.7 


29.8 


5.9 


587.7 


29.8 


.0 


979.4 


35.2 


6.4 


579.4 



Descent between 
points. 



Total. 



9.0 

36.8 
.0 

9.7 
36.2 

.0 
60.5 

.0 
9.4 

.0 
0.2 

.0 

8,3 

.0 



Per 
mile. 



1.9 

80.0 

.0 

9.7 
80.8 



50.1 



.0 
37.0 



.0 
SI.O 



Rainfall and Run-off. 

The United States engineers have maintained a gaging station at 
Jiapide Croche dam ever since March, 1896. The assistant engineer 
in charge, L. M. Mann, states that the crest of the dam at this point 
is well suited for a weir. Care is taken to read the gage five tiraea 
daily, the mean reading being used to calculate the daily discharge. 

According to these records the mean low-water discharge for the 
past eight years was 1,409 second-feet and the average discharge 
3,007 second-feet; 2,660 second-feet may be regarded as the ordinary 
flow of the river. Because of the steadying effect of Lake Winnebago 
and the lakes above, formed by the expansion of upper Fox and Wolf 
rivers, the discharge of the river is remarkably uniform. At Apple- 
ton the ordinary variation from low to high water is scarcely more 
than two or three feet throughout the year. 

The following table gives the maximum, the minimum, and the 
average flow for each month for nearly nine years, ending December, 
1904, as measured at Rapide Croche dam, and also the rainfall and 
run-off for the same period : 



* From United States engineer's profile of tTie river. 
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Estimated monthly discharge of lower Fox River at Rapide Croche dam. 
TDrainage area. 6,300 square miles.] 





Discharge in second- feet. 


Run 

Second- 
teet per 

square 

mile 

o.ou 

.097 

i.a7 

.MB 

t.oe 

1,83 

.714 
.043 

.551 

,507 
.1« 

.500 

.mi 

.430 
.337 
.0?4 
.I7V 

.ai4 
.3ae 


-off. 

Depth in 
inches. 

0.7S1 

.7S4 
IM 
1.04 
£.30 
1.4* 

.717 
,§35 

.939 

.170 
,58* 
,070 

.273 
.140 


RainfaU. 




Month. 


Maxi- 
mum. 


Mini- 
mum. 

S,54a 

a,ore 

4,9S3 

0,6(28 
3,01 
3,0*7 
2.242 

2, on 

007 
400 

2,173 
830 

1^ 
(* 
lU 
D^ 
flSS 


Mean. 


Inches. 


Per cent 
of rain- 
fall. 


Jjannary........... 

February.. 


4,9TO 
5,501 

5,79« 
1*,?B0 
0,380 
1S,4W 
11,982 
S,17* 
5,im 
4,135 

1,739 

i.Tas 

4.24fl 
4,00^ 

3.903 

2,W7 

390 

3,M8 


S,fi»l 

4,m 

SpW7 

8,510 

«,aiQ 

W,790 

7,012 

i.m 

3,988 
3.41T 

1,234 

3,3441 
3,7W 

a,7sr 

1,470 
14« 

?,3a7 














^^::;:::;::;;:::: 

















jBiy 

September......... 

October 

Murnb... 

Jane... ............ 


















1.14 
4.39 
5,23 
2.75 
3.<» 
3,00 
3.B3 

1.04 


fl.O 
2.WT 
11. 1 
24.4 


July 

Auffast 

September... 

October 

Kovember......... 

Dh^si her ^ . ,. .< 


10..1 

.S4 

7.79 
11.* 
4^.3 






XI] o yciir . 












».5T 

1.37 
1.17 

f.OO 

1.7* 
5.00 

f.S3 

^.15 

; 1.50 
.9ft 




J«ituiLry.....,^,.,, 


S,T&5 

5.^44 
S,7SS 
5,M4 
4,74ft 

4,071 

z.m 

1.888 
3,770 


l,*i72 
1,397 
l.lflO 
a,2MI 
£.51» 

ii« 

P72 

sm 

B01 
SD0 


2.7® 
2,7ft5 

2,ni 

0,1® 
4,016 
3.54fl 

l,*l 

1,424 
],9V 

2,311 


.445 

.440 
,437 
,«» 
.04^ 
.5P4 
.510 
.ans 
.m 

.230 

.aw 

.373 


,51* 
.444 

1.30 
,747 

.565 
.S4!it 

.150 

.335 
.430 


S7.5 


Mnreh 

jlprlL.. . 


<3.1 

55.0 


Mjiv... 


42.0 


Jdtii*- ...,...,,....,. 


11,0 


JdJv 

Jhnp'iifltK ............ 


Ifi.l? 
17.4 


Scptf^iuber. i. .... .. 


0.9 


October 

HoTember......,., 

December. 


lt.3 
22.3 

50.0 


The year...., 

Jfturaary..... 

Feftruory.......... 

Mareb 

April,,,. 


S,738 

4,DI|» 

*,805 
3, TBS 

2.S>5 


lis 

1.429 
1,494 
l.TSf 
2>}8 
2,9tt* 

i.mi 
m 

■966 

442 

S53 

1,^4 

3&4 


2,7§t 

2,.'i=» 
2,35ft 
2,fW8 

4,0J9 
4,745 

S.21« 
l,i?71 
1,817 

1.06S 

i.a>i 

5,fl3 

2,175 


.445 

.41.? 

.330 
.4711 

,m 

.25* 

.29C5 
.175 
.194 
.3'i7 
.351 


0.0* 

.47fl 
.SP7 
.5S2 
.73* 
.RS2 
,5rji 
.2^ 

.195 

.m 

.*&5 


90.08 

.71 
l.« 
2 AH 
2.02 

2.75 
3.S4 
3,00 
5.00 
2.30 

a.i.'i 

1.4G 

.35 


23,2 

ffr.i 

25. f* 
3<T,4 


SS?:::::;;:;...,;:. 

Jntw 

Jbly. 

Angnftl: 

September..., 

October 

November 

December ...> 


32.1 
IV. 1 

11.3 

7.10 
3<t,7 
110.0 


The year..., 

im. 

Juntmry..... 

F**brunry 

Mnrf?h............. 


2,417 
:i, 135 

5.7*»: 

1 fl.7ffi7 

fi.in 

3, .105 

i,4.rr 


333 

771 

1,417 
3.7*7 
4,OT3 
1,741 
7!>l 
707 

013 
105 


3,439 

1 ,^m 

3,r>^7 

0,aw 

S.7e»f 
l.^W 

1,144 


,409 

,3n7 

.5(ii> 
l.Oi* 
i.n-* 

.m 

.1311 
.1^ 

.^ 
.3^ 


5.47 
.41* 

^ 1.1,-1 
1 i.u 

.7^4 
Ml 

,177 
.-^IJ 
.335 
.379 


m.i5 

1.12 

1 2.^1 

1 3.()> 

i 3.IH 

5.40 

2^7,7 

3.0i 

.74 

1.47 


ai.-i 

Ay A 
IS. 'J 


AfjHL .,.. 

Mny...... , 

.fiine. ..,, 

July 

AHJTOPt.. 

September 

Oetob^r.... 

Nflvembpr 

Decern t»er..H ...... 


:i7.i^ 

ai.3 

fl.4 

12.- 

7.IH 
5] .'1 
25.4 


The yenr.... 


5.7^ 


10,1 


».«e 


.401 


rt.St* 


29.74 


?1.1 
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^-Estimated monthly discharge of lower Fox River at Rapide Croche dam — Con. 





Discharge in second-feet. 


Run-off. 1 


Rainfall. 














I 




Per cent 


I Month. 








Second- 






of rain- 




Maxi- 


Mini- 


Mean 


feet per 


Depth in 


Inches. 


fan. 




mum. 


mum. 




manure 
mUe. 








1900. 
















January 


2,684 


841 


2,174 


.851 


.406 


.74 


54.7 


^February 


3,004 


1,0«4 


2.247 


.802 


.377 


1.50 


24.2 


March 


3,ff77 


1,110 


2.566 


.412 


.4f75 


1.09 


48.0 


April 


4,355 
4,054 


1.107 
1,383 


3,414 
2,976 


.561, 
.480 


.015 
.558 


2.80 

1.01 


21.8 


May 


84.6 


June 


2,206 


258 


873 


.141 


.lOT 


2.08 


5.80 


July 


2.413 


131 


958 


.154 


.178 


^.46 


2.78 


August 


2,646 


l.OOT 


1,SS1 


.295 


.840 


4.80 


7.91. 


September 


3.518 


1,107 


2.061 


.320 


.804 


0.17 


6.90 


October 


8,066 


1.734 


5.290 


.844 


.978 


7.08 


13.7 


November 


^687 


4,948 


8,062 


1.30 


1.45 


1.57 


92.4 


IXecember 


8,222 


1,668 


4,353 


.702 


.809 


.69 


117.0 


The year.... 


9,507 


131 


8.068 


.493 


O.TO 


80.70 


18.2 


2901. 
















January 


4,349 


1,999 


8.626 


.609 


.060 


.90 


72.9 


February 


4,634 


1,825 


8,773 


.000 


.084 


.40 


138.0 


March 


6,431 


1.742 


8,839 


.619 


.714 


8.04 


28.5 


tiSy!::::::;:::::;:: 


12,0© 


2.469 


8,960 


1.45 


1.02 


.79 


206.0 


6,905 


3.4'i3 


4,994 


.905 


.928 


2.72 


34.1 


June 


5,087 


1,741 


3.723 


.000 


.669 


4.02 


14.5 


July.. 


4,557 


2.045 


3,501 


.505 


.651 


0.41 


10.2 


August 


3.816 


1.130 


2,176 


.351 


.406 


2.38 


17.2 


September 


1,687 


675 


1,221 


.197 


.220 


8.90 


5.50 


October 


3.873 


9,910 


2,551 


.411 


.474 


2.03 


10.2 


November 


3.873 


1.640 


3.250 


.525 


.580 


1.25 


40.9 


"December 


3.673 


1,464 


2,768 


.440 


.514 


.81 


03.5 


The year 


12.033 


675 


3,691 


.506 


8.07 


80.27 


26.7 


190e. 


1 














January 


1 3,136 


765 


2,283 


.365 


.421 


.09 


Ol.l 


February 


1 3,480 


696 


2,142 


.345 


.359 


1.58 


28.5 


March 


4,019 


1,135 


2,892 


.466 


.587 


1.50 


35.8 


April 

May 


3.S62 


947 


2,335 


.377 


.421 


2.42 


17.4 


12,317 


1,471 


4.985 


.796 


.918 


4.09 


22.8 


June 


11,868 


3,491 


6,990 


1.12 


1.25 


3.89 


82.1 


July 


1 5,708 


1,647 


4,304 


.694 


.800 


5.47 


14.0 


August 


1 4,096 


1,311 


2,896 


.407 


.538 


1.40 


38.4 


September 


1,865 


515 


1,266 


.204 


.229 


2.91 


8.11 


' October 


! 3,024 


435 


1,818 


.293 


.338 


1.94 


17.4 


November 


1 3.184 


756 


2,394 


.399 


.431 


2.90 


14.9 


December 


, 3.100 


862 


2,274 


.367 


.423 


1.98 


21.9 


The year.... 


12,317 


435 


3,087 


.490 


0.00 


80.50 


21.3 


1908. 
















January 


1 3,756 


1,206 


2,760 


.445 


.618 


.47 


109.5 


February 


, 3,652 


1,675 


2,949 


.478 


.490 


.80 


02.0 


March 
















April 


1 9,297 


8,886 


6,600 


1.05 


1.17 


8.14 


37.3 


May 


1 7.37S 


3,043 


6,532 


.892 


1.08 


5.87 


17.5 


June 


6,791 


2,656 


5,061 


.816 


.910 


2.14 


42.5 


July 


' 5.5n 


1,856 


4,124 


.665 


.707 


5.47 


14.0 


August 


1 4.449 


1,438 


3,446 


.556 


.641 


0.23 


10.3 


September 


, 5,51() 


1.829 


4,321 


.697 


.TTS 


5.91 


13.2 


October 


5.S-W 


2, ''90 


4,6»f 


.756 


.872 


2.T5 


31.7 


November 


' s.orrr 


1,733 


s,(m 


.595 


.664 


1.14 


68.3 


•December 


1 3,702 


1.319 


2,885 


.465 


.536 


.71 


75.5 


The yenr... 


9.297 


1.200 


4.148 


.699 


9.00 


37.75 


24.1 
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Estimated monthly discharge of lower Fox River at Rapide Croche dam — Coo. 



HciDth. 



DiacbargQ iu i-^cttuii-t^^t. 



Haxi^ 



mnin. 



Maaa. 



Rao -off. 



R«liifftIL 



S«eoiicl- 
feet per 
eriuaifl 



Depth in 
ioclui. 



loehes. 



Per oe&l 
of r«iQ< 



1004, 

Jnuuury „., 

Februar7 

M«n?b.... 

April, 

May 

June..,. „,..... 

July 

Aqw«t 

September.,.., 

XoTember,,,,., 
Dett^Juber..*.,^ 

Tlie year. 



Jflnutiry. J,ffr2 

Februflry...,^, 5,201 

Marr^h **...* «...*.. ^.im 

April ,.. I2jm 

May , «,5»7 

Jone n.41B 

July ii,flM 

AogrtlBt.... 5,IT3 

S<*pt*»iuber 5,nra 

Ortobpr. 4ja5 

XoTpmber. ..»,**.. i^isi 

Dowmber .,.; i.^fi 



o.asr 

0p79S 
4,111 
4,043 

i,9H 



luesf 



Tli« year.. 

1906. 



Jjitiitary,,,, 
February..! 

Marrh ►...*. 

April 

May 

Jane... 

July...,.,.,. 
August..... 
September. 
Orf ub*r. . . . . 
N'ov<*mbi*r* . 
Decora bcF.. 



1S,4I« 



4,037 
4,U^ 

14,275 

(»,o;» 
i,2rr 

^,43]j 



The yenr. 



JftiiUHry,.., 
Fpbnittry. . , 

Mnrt'U 

April 

Mny 

June 

JuLv.. 

AlT(;i1Mt 

ilk' [I IP III lief . 
Ck-tuber...,, 
Xovemb+TK. 
Dijcviivbyr*. 



li.mii 



T,(1J4 
10»Me 



Thf> year 12»1B0 



1,012 

1,410 
l,5fil 
ItfiS 
l,3f4 
1,097 
1,S12 



9m 



?.0ri«5 

a,4£] 

S,M7 

3,072 
2,147 



1.6IL 



1,T4S 
2,m 
2,534 

2,riU 
1,5^ 

^11 
l,ii5 



sn 



] ,M7 
4.;l«f 
l,UtMi 

1 ,rrf;5 

*S5 



7WJ 



3,(rr4 

J,12S 

J. 3^ 

S,10^ 

],S&4 
a,45T 
4,0$a 



4,«S» 



3,ff7T 
i,«l 
itOun 

5,«14 
It ,210 
7,01& 
4,4E4 

3,41S 

3,m 



5,4SS 



4,](» 
*,71» 
^,40U 

5,11^ 



4,sr« 



.T,2ai 

S,U14 

5*;S4 

4 ,<»l5 

3,JK)Gf 

4.577 



.460 
.506 

l.OS 
1.40 

IM 
.5ftl 



.558 
.6S4 
.584 



.571 
.54^^ 

.ass 

l.SO 

i.ni 

1.30 
.STS 
.554 
.»34 

.730 
.973 



.8W 



.1^ 
.«« 

1.S71 
,0ttt 

1,900 
1.2S8 
.713 
.^44 
.551 
.5^0 

.5sa 



tl.STO 



.72*5 

.745 

1.590 

1,068 

2,1&7 
1.440 
.g4l 
.713 
.«50 
.«54 



.S74 



.506 

.751 

1.3^1 
.084 

.*f:i 

,437 

.3^5 
,504 



^5 



.703 
.g§S 

1.4'm 

.515 
.4^ 

.410 

.ma 

.073 



.S44 

.(HI 

].fl8 
.U23 
.7''»7 
.500 

.ni* 

.4.VJ 
.:fI4 
.300 



,S73 



.714 

l.Wl 
1. 4.^7 
l.OJO 

.duo 
.17^ 
.5:» 
.3=50 
.4:^ 



,754 



Ml 



.38 
1.45 
l.A» 
1.89 

5.gs 

3.01 
5.75 
4,73 
.30 
S.l» 



35.31 



<S1 
1,0» 

I. SO 

7.77 
4.50 
4.4.t 
e.44 

8.31 
1.56 



36.00 



1.3S 
3.00 

2,00 
4.53 
3.05 

4.07 
3.71 



SS.SO 



j,40 

1,50 
3.04 
3,0d 
3.45 

5.IV5 

o.oe 

3.75? 

.sa 

l.J!^ 
1,41 



150.0 

37,6 
S5,l 

f7.1 
30.1 
14.5 

IS. 4 

5.n 

13.6 
£iS.5 

SI .6 



85. a 



The ninxlmnm (lif»rhar&o in April, llMXi. ex<'t'<'<kMl any previous (lisrharjri» and is 
tlif bijsfiiest known at tlilK station. 

Tlie rainfall (lif«harjr<* data for \ho yoar 19^6-7 was furnlslied thronjjh th«^ conrtosy of 
I^. M. Mann. V. S. Asst. Kn^., Oshkosli. Wisconsin. Tlie rainfall for HK)>-(J-7 is the 
means of Portage Grand River and New I^ondon. 
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Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche dam. 



Dar, 


JlD. 


Feb. 


Uar, 


Apr. 


M»^.| 


JUDS, 


Joly, 


Aug. 


$«pt. 


Ocb. 


Not. 


Dm. 


1,. 


3p(m 
B,m 

3,7S1 
4,417 
4,930 

3,<m 

9,9(17' 
4,944 

4,4ea 

4,604 

4,&5D 
4,106 
8,112 
9,497 

9,in€ 

4,244 
4,000 
4,6&] 
4,0t« 
3,027 

£,oas 

4,74^ 
4,3^ 

4,sr9 

4,V7i 
4,0S3 

3,4U 
3,1^ 

4,eaio 


4,ms 
4.328 
4«TM 

0,104 
8,706 

4,TS5 
4,OT3 
5,003 
5,€Cie 
5,173 

4,o«n 

4,S% 
5,*&1 
4,735 
4,TJS 
4,037 
3,M9 

4,S39 

4, mo 
4,SI7 
4,777 
4,3»t 
S,0» 
9,575 
4,1S9 


4,fle7 

4,438 

i,asG 

4,900 

3,^ia? 

3,998 
4,<S1 

4,419 
4,214 
2,704 

3,90* 
2,0® 

3,aS5 

3*:*?6 
4,313 

2,»a9 

2,0»S 
4,298 
4,490 
6,796 
6,797 

4,Me 

3,544 
4,8fi3 

4,3tia 

4,303 
4,13& 


4,798 
3,1B& 

B,m 

5,Ofl4 
6,696 
6,908 
5,804 

8,^3 
»,4^ 
11,436 

19,S&4 
19,700 
13,l!f7 
12,033 
11,0A3 
JMin 
n,037 
19,277 
U,^9 
10,!^ 
10,6% 
9,400 
9, OSS 

5, SIS 
0,1W 
0.144 

3,3aEr 


4,3m 

5,880 

6,fltO 
5,949 
0,136 
4,493 
4.233 

O.3§0 
0,155 
0,097 
0,008 
4,012 
4,im 
0,171? 
e,lft5 

a,?74 

6,3»1 

o,n^ 
4,aoS| 

4,388 

6,804, 
0,0*7 
5,ffi0 
S,8» 
5,841 
4,6«ff 
6,129 
0.5fi7 
0,313 


0,088 
7,339 

6,9as 

15,4 W 
14,^4 

34,178 
15,133 

U,1£I2 
U,O0G 
14,65& 
14,586 
14,219 
]4,M& 
14,533 
13,QS1 
H,277 
14,279 
14,191 
13,41» 
13,074 
13,613 
19,fie4 

u,a» 

II, u^ 
19,985 
12,60P 
12,951 


11,9^ 
10,039 
10,433 
10,695 
10,004 

9,415 
0,100 
T,S»5 
7,110 
B,303 
9,124 
9,000 
S,7ie9 
8,521 
7,105 
0,0!^ 
8,880 
7,*73 
0,597 

fl,sn 
5,aw 

4,588 

3,^1 
5,7^ 
6,179 

5,54S 
6,192 

s,sa2 

3,480 


4,394 

4,0i@ 
4,904 
4,93a 
6,173 
3,411 

4,.^ 
4,817 
4, £68 
4,:a4^ 
4,HT 
3,677 
3,3S3 
4,849 
4,697 

4,ua7 

5.007 
4,785 
3,047 
3,696 
4,794 
4,899 
6,000 
5.019 
4,»X 

3,518 
4,145 
4,06ti 
4,209 


4,008 
5,073 
9,397 
3,0*3 
3,7Se 

4,10ri 

4,487 
4,»6 

4,430 
»,0O9 

3,:oe 

4,372 
4,144 
4,327 
4,447 
4,243 

2,S'>a 

?,90 
4,936 
4,4043 
4,447 
4,994 
4,337 
9,^4 
2.242 

4,€ao 

4,4^1 
4, IS 
4,285 
4,117 


9,071 
9,139 

3,646 
3,531 

0,aao 

3,664 
3,93^ 
3,067 
2,504 
3,399 
3,971 
4,029 

3iasi 

3,701 
9,774 
2,997 
3,955 
4,0@9 

4, on 

3,939 
3,906 
9,083 
9,173 
3,917 
4,091 
4,080 
1,011 
4,160 
9,710 
2,98a 
4, IAS 






9.^,,,. 






8 


,....,, 




4 .*.,,., 






fi.„.>. 






t.>.>,..>,... 






T*. ....,,,,.. 






a.i.i....... 






9 .„, 






10.,. 






11.... 
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M,.. 






14.-...,,..,.. 






11, 

Itf, ,,,. 






IT,,,..,, 






m„ ,. 






m.,,., 






90, , 






an ,,... 






»,.,..„ 






99 , 






*# 1 






95,,.,. 






m 






w 






9^ 






S9 .,,, 






...... -.*ji.. 






SI , 












Total 


m,830 


lft1,973 


12f,34e 

1,3&0 
1,£3G 
l,3tlS 
1,338 
],43D 

i,m 

91 » 
1.271 
1,47& 
1,407 
1,407 
1,271 

Ml 

Mr7 

1,437 

I,4S0 
1,3(M 
1,414 

t,m 

1,024 
1,739 

1,101 
1.224 

1,179 
1,(Wfi 
1,337 

i.*a 

1,707 


2^,29? 

1,272 

1,027 

im 

1,043 
780 

701 
9» 
8S$ 

904 
S50 
400 
044 
BS(^ 
OSS 
985 
1,048 
9^ 
044 

ms 

^3 

90\ 

9S5 

1,973 

55fi 

780 

1,097 

1,705 

1,766 


173,996 

9,40e 
2,083 
1.6ffi 

J:^ 

3,I0Q 
3,319 
9,093 

S,390 
2,082 
1,P75 
3,301 
a.42T 
3,479 

3,^as 

3,3^r 

2,««0 
2,400 
3,691 
3. SOT 
3.597 
3,S07 
4,fl71 
*,?29 
2,SS7 
3,982 
4,210 
+,€71 
4,181 
4,071 
9,519 


9,7» 
4,246 
4,940 

4,U1 
4,288 

3,907 
3,807 
3,136 
4,401 
4.2SS 
4,006 
4,3» 
4,106 

2,f?lr* 
4,0ffr 
3,791! 
3, SB? 

£,017 
2,431 
9,401 
3,9flr 
4,«1 
9,9SS 
4,141 
3.897 
2,0081 
9,17S 
3,0Kt 


SS5,999 

3,0M 

3,TSS 

2,089 
6S9 
1,899 
3,509 
3,394 

3.738 
3.7tfl 
2, SOI 
1,9S? 
3,Sff? 
3,525 
3,52.5 
3,0M 

9;9ii 

9,807 
9,314 
9,807 

1,508 
!,«« 
9,911 

9.009 

2.37B 


137,156 

912 
1,045 
1,619 
9,714 
9,401 

2,8m 

9,607 
9,«Q0 
l,2S0 

1,369 

1,&1& 

1,818 

1,T'56 

1,713 

2,005 

986 

1,SW 

2,00e 

2,(B» 

9,081 

9,006 

1,890 

2,404 

838 

327 

129 

969 

406 
463 

312 


119,097 

930 

1T9 
78 
30 
30 
170 
3SS 
390 
ISO 
192 
136 
48 
48 

:a05 

145 
199 
134 

IB 
196 

17 
146 
131 

36 

u« 

129 
97 

^4 
134 


105,942 

145 
608 
838 
008 

Ot^ 
1.440 

S80 
1,070 

1,003 

t,09R 
1,138 

aoe 

7S2 

i,aA9 

1,047 
1,440 
1,6^ 
1.013 
643 
660 
1,440 
1,971 
1,846 
1,«3 
1,679 






ins. 
1, „,„ 


9S5 
1,018 
1,512 
1,537 
1,379 

1,603 
1,003 
2,^301 
9,229 
2,03S 
2,739 
2. 719 
1,115 
1,100 
9, MO 
2,720 
9,608 
9,790 
?,8e9 
1,«30 
1,440 
9,806 
2,780 
2,821 
2,660 

i,ms 

1J05 
1,679 


9,i91 

3,136 
3,830 
i S,56S 
3,135 
1,959 
9,372 

a,sa 

2,7§0 
2,913 
2 913 


9,,,,,..,.. , 






S ..,,. 






4 






^,,, ,„. 













7, . . , . , , 






a,„o..,,.., 
9. 

10 






ll.-r..., ,., 






19 






2,729 
1,^>47 
1,073 
2,519 
9,400 
2,007 


13, . . 4 - 






1*. 

15 

19*,,, . , 


.,.,.i 




IT, , . , . . , . , 


, 




10 




2,578 
2,978 


1ft ,,,, ...*., 






m ..,,. 

ia,,», 






1,60) 
1,613 


O i 






2,619 
2,460 


A 






14 






2,431 
838 


95, , , , , 






IS ^,,, 






1.160 


*r,',,, »,*. 






8cfi9 


n ..,,,,, 






1,7® 


n, „, 






9,M3 


» 






9,607 

9,999 


31..,., , 














Tot5l 




39,818 


38,913 


sf^,3ao 


111,TO3 


8«,4oel 


45,0ffi 


4,388 


33,013 


00,904 


73,992 
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WATER POWERS OF WISCONSIN. 



Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche 

dam— Continued. 



F«b. Mar, Apr. Mkr- 




Total 



1698. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

15 

U 

15 

10 

17 

IS , 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 



1807. 
1 


2,201 


2 


'JAn 


8 


1.513 

2.o§a 
ijm 

2,fl07 
2.3Se 

^MH 
2.78* 
l,ft*i 

3,330 

3,ige 

2,756 
l,fi» 
2,U4J 
2.^145 

,^.3«1 

l.sift 


4 


5 




7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 

20 


21 


22 


28 


24 

26 


20 


27 


28 


29 


30 


81 



B&.mn 



1,4£.> 
2,535 
3,000 

2,SM41 
2,017 

i,^a 

l,39fS 
2,1}'5» 
2,90(1 

2/.Mfl 
3,079 

2««0S 
2,759 

5,850 

1.023 
1,7*1 
2,0ti2 

1351 
i,im 



J, sea 
a, 040 

a; 
i.sas 

s,<^ia 

3,l£tg 
3,108 
2,1S3) 

3,103 
S,OT? 

3.199 
£.361 
l,ft3tt 
1,723 
3,1^: 

3,378 
3,4.^. 
S,l:4fj 
1,7W 



77,415 



2.7^ 
2,7^ 
2,933 
3,l£iQ 
3,06L> 

ijfie 

2,504 

2,5(^ 
2,701 

l,ST» 
2,331 

S,49l 
2,468 

^,45;^ 

1,53!K 
1,587 
2,40f4 
2,409 

2,51:^ 

2,40e 
2,a05 

1,914 



84,{>531SS,948 



lt»3. 


Jirae, 


Jair. 


Jto*. 


Sept. 


Oet. 


1 No? , 

\ 


D«c 


«,344 


3,sea 


3,701 


£.314 


40S 


1,130 


1,130 


1.830 


4,071 


3,«0B 


3,303 


1J36 


oei 


1,0TO 


i,e8s 


1,331 


*.«!■ 


»,75? 


4,087 


3,101 


343 


703 


s«»e 


S.1W 


#,8«fl^ 


3,7»7 


l,l«0 


3,103 


328 


^ 


1.^ 


t.w 


^,079 


3.7»1 


i,as7 


s,aao 


a2» 


1.13« 


t,M2 


1,318 


i,m 


i,a» 


2.1T3 


3,072 


390 


1,115 


tp30l 


1.100 


4,305 


2,40« 


4,Orjt2 


3.0W! t75 


1.130 


1,373 


t,«n 


4,-^ 


3,331 


4,071 


i.oae, 5^ 


1.183 


1,390 


3,474 


3,m 


3,230 


3*333 


1,413 7TO 


985 


1,801 


3,*9T 


2,769 


3,320 


3.m 


2,730 563 


741 


1,^ 


2,743 


4,3&# 


3.43» 


2,102 


2,006 


364 


sar. 


1,012 


2,533 


4,4OT 


&,m 


2,409 


2,400 


300 


1,3*5 


i,m 


i.90S 


4h461 


2,323 


S,4fiB 


2,400 


390 


1.512 


2,lliB 


1,103 


4 J 41 


2,^£i 


3,356 


2,008 


819 


1,512 


1,1*1 


2,512 


iA^^ 


3,3a4 


3,a»i 


1,440 


1,113 


i,sm 


I.ClOil 


3,109 


d^m 


«,rifi 


3,aff 


1,343 


l.O&S 


1,9® 


i.sn 


3,438 


2,9L1 


4. DOT 


3,394 


3,4^ 


1,140 


1,018 


1.012 


3.170 


4,106 


3.72r 


2,283 


9,39S| 1.206 


722 


1.9K4 


1,380 


1,283 


3,727 


2,0W 


f,43i -m 


1,807 


2,433 


2,213 


J.42f^ 


2.2Sfl 


».8W 


1,7G& Toe 


2,001 


2.412 


J,5S0 


<,31S 


ff..TH 


3,6ffi 


1,093 043 


1,8B7 


1,387 


i,4S4 


4,401 


3,»5 


3,7«1 


1,043 


1,«»G 


1,8^ 


m 


2,393 


3.07S 


a,.^G5i 


3,€M 


1,3» 


J,3W 


2U0 


2,04^ 


2,343 


2J^ 


3,3D2 


3,3^ 


l,fi7» 


1,383 


1,115 


i,arr 


2,79 


ia« 


3,2G3 


i.ose 


1,«7S 


1,130 


1,230 


2,47n 


1,8?S 


4,24« 


3,6e& 


2.117 


«01 


644 


2,117 


2,107 


803 


4.^4© 


2.34S 


3,0flR 


l,)flO 


i3& 


2,490 


3,113 


l,flS7 


4,on 


0,0© 


3,1» 


343 


1*138 


2*3r3 


1,381 


2,900 


4,(m 


».«8lf 


»,;sw 


af74 


I.IS^ 


2,eoe 


i,oe7 


2,8U3 


a,088 


8r737 


3,3» 


113 


1*1«B 


i,2» 


i.ooe 


2,9S 


;f,Wtf 




3,3^ 


4ioa 




1,51* 




2,903 


121,491 


Jfr,3»7 


90,19r 


se,aii 


u,ifm 


41,115 


»,fl9T 


n.72i 


3,770 


4,«» 


2,BfiS 


STG 


1,362 


302 


2,009 


2.305 


3,7W 


4.mii 


2,496 


1,543 1,795 


m 


2,m 


2.703 


5.50i 


*,S7P 


1,771 


1,1M9 


1,339 


517 


2,337 
2.1.^ 


2,714 


5,mrt 


<.3m 


438 


1,370 


1,317 


S9r 


1.793 


c.aag 


S,ff7S 


3,8SS 


1,69S 


7m 


605 


s.iar 


I Ml 


€>,,^ 


2,j«e 


].a?a 


l.WT 


1,4N 


m 


1,4*7 


!r,47SI 


e.oE® 


4,013 


1,790 


on 


1,53S 


801 


l,2S4 


»,300 


1,901 


4,4iOS 


i,m 


1,OT4 


1,3!» 


1,024 


2.fla7 


'i,fm 


4,a33 


4,273 


l,40ff 


1,053 


1,735 


38a 


2,475 


2,^73 


3,gao 


4»17& 


l,G9fl 


1,385 
1,306 


I,n4 


€93 


%,m 


1,S7» 


5,004 


4,394 


1,012 


1,133 


1,036 


i,tf7 


2.153 


»,«3 


S.^ 


l,fiB6 


1,300 


760 


1,002 


2,^ 


1,539 


6,4J?r 


^,K^ 


l,7SI 


l.itl.^ 


1,2&* 


K24/i 


l,.-!*.-? 


2.^5 


3,432 


3,390 


1,798 


i,as 


1,115 


um 


1.461 


2,0OT 


4.01i 


S^TOS 


i,se 


1.233 


1,1SB 


1,153 


>,43S 


2,791 


3,4SJ 


3,?2a 


1,7W 


1.705 


i,oa 


746 


2,453 


2,715 


^,561 


3.167 


1.074 


2,273 


i.m 


765 


2.5M 


2,215 


S,0fiB 


3,060 


1,246 


2,430 


77S 


1,3U0 


3,fiB3 


1,348 


4,758 


2,3iS 


1,09^ 


S,8ft5 


44£ 


1,17B 


t,4a 


l,iOi 


4.617 


2.07J5 


1,63S 


2,752 


7fl0 


1,30* 


i,7ir 


t,4Ga 


4,730 


2,4a? 


1,«10 


2.0^ 


m* 


1,8W 


1,381 


3,«B 


3,57T 


2.ffi3 


1,004 


990 


069 


1,365 


»,70l 


f,iDi 


3*157 


2*003 


1,396 


»,5n 


300 


1,190 


9,5tt 


B,m 


4,S® 


2.tlit4 


l,08e 


2,S79 


9Si 


700 


%,m 


2,303 


4,(iOl 


2,488 


339 


2,432 


071B 


a,043 


3,785 


904 


4,4n 


3, 323 


1.557 


2.438 


44^ 


1,355 


3,972 


I.OIT 


4,7»» 


l.OCM 


1.041 


2,^; 


381 


l.S*.^ 


1,430 


1,M4 


4,01S 


1,833 


i»eu9 


i,wa 


303 


2,0(M 


1,403 


»,m 


S,iSC 


^syo 


l,ti8r 


1,196 


877 


2,233 


2,0OS 


2,443 


2,264 


»,W7 


1.6«l 


l.84» 


333 


1,439 


2,S13 


2,315 


*,m 




1,U7 


:,7i7 




2,338 




2,244 


147,045 


06,43a 


48,707 


53,jf3e 


32.^ 


»r,aso 


«,OT 


37,43S 
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Mean daily discharge, in aecond-feet. of lower Fox River at Rapide Croche 

dam — Continued. 



Da^. 



J»n, P*b. Mm* Apr, Unf. iQoe. July. Aug. Sept. ! Oct. Nov. I>ec 



1 ,.,. 

fc.„ 

a.» 

4,*... 

* 



T 

». 

11 , 

IS 

w..., 

14 

15 

U 

IT,,,....... 

13 

19 

m ..... 

n.. 

&. 

».,..,.-.. 
n. .,., 

m 

m 

88, 

m. 

30.. 

tl „., 

T&tfll 



1. 
f.. 
S., 
4.. 
ft., 
«,. 

8.. 
»t. 

10.. 

11.. 
1*.. 
W.» 
14.. 
15.. 
!«.. 
IT.. 
U.. 
»., 
»,- 

a.. 



ISQO, 



tt,. 
>T.. 



S;; 



1,533 
1,4SS 

i,m 

7,173 

1,Wt 
2,310 

a,31fl 
1.5H 

i,f;tM 

«*a92 
2,3*7 

£,330 

l.fiOfl 

1,7TOJ 

i,.iej 

1,*J£MJ 

771 
l/iOt 
1,3M 

i.axi 



a^iCMi 



mi 
s,»i 

2,4M 
2.SSB 

1*213 

2,ad& 

2,S*C 
2,W7 
1,73» 

2,UF4 
2,aSD 
2,534 

2,057 
l,7Tt^ 
1,(H3 
9,082 
2,M1» 

2,420 

i,5oe 
ip2:e 

2*100 

t>4a» 



*4n 

«j7i 
2.»7S 
S.SOl 

l.ifhi 

2,458 
2.17i 
l.H<%fl 

?,S72 

2,M 
1.711 
2,5* 
2.tHfi 
2.33N 
2,019 
t.4^ 
1.2'13 
I,S&1 
l,90e 
f,117 
2,152 
IpDSO 
2,liM 
1,305 
1,011 
2,007 



SS.OGl 



2,30(5 
2*SM 
2,4I€ 
1,W1 
1,014 
2.3ffi] 
2,S31 

2,420 
2,:^ 

1,67.^ 

liOn 

2,316 
2,054 

2,T0f7 
2J2& 
?,OKf 
1,S96 
1,314 
2,^1 
2,S«i 
2,0«I 

2,a&r 

1,4S4 
l,29rt 
2,411 

2,se4 



1,031 
2,113 
S^lSi 
2,113 
1,352 
1,^76 

i,07f(; 
t,(m 

2,061 

l,rt3fi 

1,913 
?,2St 

2,ooe 

2,612 
2,51>3 
1,5S.1 
09f 
2,7S1 

s,om 

2,75(1 
2,832 

2.§ee 
i,flio 

1.S43 
3,lQi 

S,32/j 
a, 4 33 



€6, sot 



2,43S 

2,108 
2,400 
X,7W 
1,U0 
1,34^ 
2,578 
2,03Sr 
2,^4 
2,0^ 
1,021 
l,35iS 
2,a60 

3,060 
2,9111 

2, OOP 
1,354 
2,710 
2,J^32 
2,00* 
2,^ 
,7,S0fi 
2,2» 
1.30P 

:i,044 
3,<?77 

3,63^ 



a, 270 
1,837 
1,447 

1,249 
4,041 

4,4$& 

2,aes 

2*249 
3,741 
3,fiSl 
ff,Kl2 
3,070 
3,721 
2.1TO 
2,001 
3,4f3] 
3,044^ 
3,77!^ 
3,^56 
4,154 
2,7^ 
2,SI3 
4,33U 
1,5^ 
4,503 
5,7(?J 
4.L»]; 
3,047 



100,710 



2,454 

l,lfl7 
3,551 

S,8I0 
3,907 
4,063 

$,tm 

l,7iSI 
3,510 
*,TTO 
4,057 
4,009 
4,090 
2, €00 
2,237 
3,9^ 
4.S55 
4,089 
4,1^ 
4.07^ 
2,932 
IhWT 
3.ISfl 
4,0iO 
4.HW 
4,003 
4,225 

2,0(11 



*.7S7 

&h020 

5,121 

5, 417 

5,>T05 

4,500 

4,44<? 

4, US 

5.024 

0,102 

O.fllS 

7,001 

«,050 

7,901 

7,703 

8,i 

8,7(^7 

7,838 

8,4?1 

B,4ai 

7,040 

0,272 

*,2m 

5,331 

5,451 
5,263 

5,525 
5,90e 

5.513 



5,300 
5.2!tf 
5,432 
4,7^ 
4,0IS 

5,m& 

5,033 
5,50o 
5.002 
5,30y 
4,106 
4,334 
5,S75 
T,©91 
7,OfeO 
T,0S1 
T,4fl8 
fl,70S 

o,9^a 

0,123 
S,09f 
S,*73 
«,5U 
9,777 
T,33S 
0,504 
7,37^ 

A,oe<> 

5,007 



19S,48& 188,908 



3.rt86 
3,Sftl 

4,010 
4,0^ 
2,779 
l,5r4 
2,401 

2, ess 

^,27Ei 
2,240 
2,2S5 
1,784 
l,7.'i'3 
3,741 
3,&aJ 
3j7Wt 
3,SS(> 
3,791 
2,0H£ 
2,10! 
3,?3P 

3.W*J 
3,980 

2,S3D 
1,3SJ 
2,lflti 
2,146 
1,850 



1,4S2 

1,OT4 

1,^75 

1,102 

1.020 

2,20B 

2, (BO 

1,437 

1,302 

0% 

l,m3 

1,?I7 

1,1ED 

756 

.3&3 
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394 

437 
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6e^{ 

50fi 

6SS 

S*H 
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^^ 

sm 

3S0 
S41 



TotnT 07.3M 02.&W ^,2» 102,195 92,2T9 »,lSi 20,7» S6,TSI 6^,032 1«2,1% 241,900 134,06$ 



5,042 

4,oai 

3.133 
3.a7¥ 
3,3«1 
4, 323, 
5,1TJ 
4,736 
3,042 
3,0JS 
4,«/^^ 
4,715 
i.SSS 

4.974 
3,773 

3,oai 

4. Ml 
4,1«J 
3,8&1 
3,701 
2,459 
1,741 
Ji,19Et 
3,3^ 
3,304 
3,3«S 

2,tl5l 
1,082 



117,889 
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131 
820 
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315 
204 
305 
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S5S 
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1,170 
1,007 

1,1£IS 

7PP 
1,170 
l,S4B 
2,047 

1,£7V 

1,006 

i,5!»ri 
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3.413 



ij,50^ 
3.121 
2,306 
2,41.^ 
1,74& 

2,01^ 
5,585 
2,3EH 
2.S4.^ 
2,357 
1,547 
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1,S52 
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i,m9 
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l.OTO 
1.(430 
1,163 
l,J?rB 
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1,772 
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1,330 
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7W 
1,307 
1,351 
1,200 



I 



50,2U, 



2,040 

1,04€ 
1,0Q0 
1,03S 
l,£e7 
1,056 
1,012 
2,075 
1,973 
2,013 
1.406 
1,03?7 
1.8^ 
1,905 
1,SS& 
2.0CI& 

2,ooe 

1,ISI 

1.120 
2,130 
2,007 
1,^5 
1,0W 
1»024 
1,44^ 
1,11S 

1 ,m2 

l,liei^ 
2,127 
t,0(^ 



1,202 

1,437 

S4JJ 

l,flOB 

1*111 

1,121 

001 

0^ 

OSC 

792 

57& 

015 

825 

SOI 



1,001 

1.10ft 

«W 

1,OQO 

0»1 

ft55 

707 
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«*2 

l,13i? 

1.069 

l,fO0 

1,106 



92,6^ 



1,070 
t.r>40 
l,43fi 
1,903 
2,141 
],S&4 
2,050 
2,113 
1,3^ 
1,143 
1,073 
2,071 
2,1S7 
2,(JT5 
2,184 
l.lti3 
1,107 
l,fl49 
1,9P0 

2,020 
2,1«0 
1.4^ 
1,107 
2,330 

2,tl0 

;i..ii^ 
2,rm 



7ei 
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1,087 
000 
l,10Cf 
1,100 

1^ 

771 

004 
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1,006 

1,144 
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7T9 
308 

1,030 
1,179 
1,304 
1. 

J 

1,180 
1,501 
1,KU 

1.S20 

1,42} 

7a> 

2,tf7*J 



2,104 
2.043 

2,542 
2.440 
1,742 
1,261 
2,57T> 
2,032 
2,fi33 
2,035 
2.039 
1,S00 
1.113 
2,187 
2,3» 
2,351 
2,3S:i 
2,2*J 
1,774 

2.301 
3,203 
2,237 
3,J0O 
2,3S2 

905 
2,320 
2,1A0 
2,330 



3S,450 



1,734 

4,007 

5.186 

5,170 

4,e4ff 

4,75fi 

3,057 

2,34S 

4*SSf7 

5,106 

5,117 

4,313 

4,< 

3,5ri(/ 

3,008 

4,401 

4,!^ 

5.' 

5,251 

5.70tt 

4,^00 

4,2*^ 

«,510 

0,27^ 

7.427 

7,024 
0,393 
0.3:^ 

7,?a5 



2,205 
!t.45a 
1,007 

2.&40 
2.411 
2.475 
2,572 
2A'W 
1,775 
1,020 

2,3m 

2.49S 
2,352 
2, .^195 
2,330 

i,7a> 

2,^e 
2,381 

2,417 
2,43J' 
l,7Sfl' 

05& 
2,1^ 
2,135 
2,417 
2,241 
1,060 



d3,S73 



tr,535 
0,397 
0,577 

7.6W 
8,080 
0,032 
8,413 
8,058 
0,200 
?,iS30 
7, off? 
8,776 
h,45tf 
5,if70 

tueii 

n,90p 
5.054 
4.012 
7.6SO 
7,^6 
S.240 
8.180 
5,798 
T.lOO 
0,017 
6*415 
E,«33 
^,32? 
S,^«39 



03.290 



0,009 

4,373 
3,512 
5,<r74 
5,043 
6,807 
5,0^ 
5,430 
S,222 
3,5^ 
5,345 
5,C52 
6,0fr5 
5,501 
4,099 
2.7«S 
2,210 

4.ns 

4,^4 

4,378 
4,457 
4,035 
],OflB 

a.20i 

2,oei 

4,068 

4.147 
4,111 
3,101 
1.7^ 
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WATER POWERS OF WISCONSIN. 



Mean daily discharge, in second-feet, of lower Fox River at Rapide Croche 

dam — Ck>ntinued. 



Dftf- 
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M&r. 



Jiuifl. July 



Auf . Sept, 
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No^» Deo* 



1 

». 

S .*.. 

4 ...* 

S.* 

d 

7 -*■■ 

»*..„ 

w..,. 

u. 

If.. 

n..... ...... 
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iA. .- 
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17 
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«Q ..... 

a 
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w 
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w 

SI - 
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1.. 
»., 
s.. 

4.. 

A.. 
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S.. 
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11.. 
!».. 
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1ft.. 
17., 
18.. 
10.. 
«>.. 
21.. 
Iff,. 

!».. 

%.. 

31.. 



4,ogo 

4,215 
4,20e 
4,353 

8, ma 

3.«90 

4,1Pre 
4,310 
4,1^ 
4,009 

«,^35 
3,480 

3,9ei 
a,sia 

1,P0^ 



S.475 

1*825 

3*723 1 
4,000 

4,3de 

4.515' 
4*^11 
r,796^ 
g,045 
4,194 
4,I€1 
4,^4 
4.2<I?i 
4,202] 

4,300 
4h47i> 
4.3S^ 
4,50C? 
4,30e 

3*431 
4,402 
4,0;» 
4^577 



I«lp3l4 
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4iSa? 
4,2G^ 
2,T41 

t?,ioe 

4.0^.1 
4,4gl 
4,1^ 
i.im 

4MQ 
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1 .TiM-< 
2,30e 
4,D0D 
1,1^1 
4,06^ 

IS^ 
3*9177 
4,090 
4,554 
4,14^ 
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3,43S 
4,(nJ= 
0,431 
4,004 
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4,307 
4,24A 
3,4a&| 



2,««e: 

4,004 

fi,oaa 

6,200 
5*3S5 
9,061 
(1,777 

7.tirs 

10,075 
10,96^ 
11,57W 
12,D3S 
U,Sf?S 
11,0^1 
10,Tia 

u,Bm 

]1,BS5 

11,437 
11,3S4 
0*»Zfl 
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11,103 
9.8^ 
9,4«7 
9,ftlO 
a,3»5 
7,401 
7,244 
7,Wl 



n&m 



m.mz 



151, sot 
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1 
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m? 
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i,i» 


3*IM0 
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f,m 


Sf,4l* 


B,1S& 
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2,99a 
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2,413 
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2.4S0 
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2.4?4 
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3.S74 
3.008 
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l.flOB 
1,7S6 
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3,S41 
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1*! 
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3,7m 
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2«7 
1. 
2,3^ 
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5,990 
G,0S2 
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5,011 
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2,4m 
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4,0^ 
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5. aw 
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4, 

t*3D2 

S,*73 
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4,340 
2,9^4 
2,054 
.H,873 
ff,014 
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4,?73 

2* sea 

1,741 

3*4' 
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3,1^7 
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3,SS4 

S.i^ 

S,SS4 
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11,060 
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7, 

S,34S 
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5,S40 
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4,1M 
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4J 
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3,90r 
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lOd.54] 
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3,3td 
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4, 
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5*2S1 
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3h7S7! 
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1,2M 
1*44$ 
1,513 
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2,lta 
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1,740 
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1,290 
1. 
l*fi« 
],49S 
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2,fi7V 
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1,2»( 
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3,012 
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2*S91 
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a, 054 
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FOX RIVER. 



Mean daily discharge, in second-feet, of lower Fox River at Rapide Uroche 

dam — Continued. 



Day. 



Jan^ 



Feb- Uar, 



Apr. 






May, June. Jaiy 



Aui}. 



3«0S 

1 

A 

3... 

4 .., 

6 

e.. 

T - 

a 

» 



!!,,.,.„.,.. 

If. 

It. 

U 

15 

W ,. 

IT..... 

IS 

J& 

20. 

SI... 

K 

» 

*l 

as..... 

w 

27..... 

as.,......,. 

« 

30, 

Total 



10M> 

1 

4 ,, 

......... 

7........ 

a 

9....... 

30 

n 

1» 

IS....... 

IS 

10.,,.... 

IT .., 

IS , 

1» 

m 

fi........ 

........ 

m 

M. 

Sa. 

K- 

M 

«e 

» 

n 



Total. 



£,587 
!,!?» 

t,40« 
1,629 

1,595 

1.293 
lp9S5 

5,514 



S^.ST 



S.4^ 

1,81^ 

z,oe7 

3,405 

3,ce7 

1«4S1 

3,10(f 

3,J 
3,iOB 

3,aQe 

ljjl!> 

2,ooe' 

3.7W 
3,»0 
3,7Sa 
3,348 

1,8S3 



3*(^5 
^.10£ 

3,097 

i.m: 

3,390 
3.581 

3,sm 

3««5£ 
3t»] 

3,468 

K74i& 
3.«a» 

S,107 
3»06e 

3«tJe!7 



tf*r,5a; 



3, an 

3,|j§6 
3,fti5 

ii,3CM 
3,505 

0,073 

8, £30 

3,606 

3,1 

3,710 

3.aiKl 

l,5d& 

3,SOi 

s,m 

3,0^ 
3,t£^0 
3,710 

3,aw 

3,700 
3,Ufi^ 
4,0a^ 
4,134 
3,910 
IM!^ 
2,W1 



I,9!d 


e,iOT 


«,oa(^ 


1,7§0 


0.6OT 


O,30fl 


J.r^J 


H,^)6 


6,U^, 


3,l!n 


7.549 


4H27.'i 


3,453 


»,»7 


3,110 


MI? 


7,739 


6,£k% 


3. oar 


7,0flJ 


0,21}? 


2,3rf 


6,a7i 


tt,Of?^ 


JtOfTl 


0,34? 


5,011 


8.5ao 


3,7Sa 


3,^e 


a.DBl 


S.3S^ 


^.tir^i 


4»19S 


7,m 


&,OdiB 


4.0«4 


7,4m 


6,407 


3,91^ 


d,sm 


6,771 


2.45( 


s,si: 


S.UTi 


2,BJ? 
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4,317 
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1,7:?4 
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1,S1S 


(J,1C6 


UtH&li 


l,i}i3 


7,10fe 


11, IS; 


B,m& 


7,4^ 


»,|UD 


3,644 


s,m5 


10,109 


^,{24 


7,0*: 


n,iej 


3,4S1 


S,S3S 


10,900 


3,K«i 


^,<m 


io,ai>i 


I,7?JP 


U,434 


10,108 


i?,oa6 


o.aBo 


9,^74 


3,OL3 


D,]W 


e,roi 


4,336 


0,013 


t^,0GO 


5.1g5 


7,436 


9,S46 


7,4S5 


7,1?« 


i<}jm 


5,m 


e,^ 


10, an 


?,3S4 


P,075 


9,3SD 


l?*i04 


O.UtJ^i 


t»,5e? 


3,3% 


1*,017 


S,7V<J 


3,74S 


3,398 


3,471 


4.3SG 




^,0B« 


fAC -hA 


on AVk. 


a*k ASK 



9&.307 90,70S 105. SB S©,Oa^MP,0^ 1W,4|^ ©3, 268 n^.^VT^ 56.631 



5,077 
0,7OT 
6,000 
S.4aP 
6,390 
6,9@BJ 
3,747 
4hO« 

5,900 

5, fiat 
0,000 
6,7S5 
3,^1 
3,81i 
5,fl31 

6, no 

6,35< 

5,£3a 

3,320 

ii.04^ 
6,42t» 

6,47^ 
6,411 
6,S36 
6,204 
2,G66 
3,080 
6,034 



161,341 



0,5.1S» 
3,411 

3,703 
S,35ii 
3,f04 

a,i?4S 
3,963 
3,17^ 
S,4fiS 

s,im 

S,(W7 
3,637 
8,126 
3,315 
3,^1 
7,350 
6,9y& 
6,770 
6,1{I7 
5,£il 
3,753 
3,017 
?.33ft 
2,333 
2,585' 
a, 474 

^,401 



6,sn 

5,419 
5,?7H 
3,500 

3,943 
H^,74ft 
4,<m 
3,736, 
4H0Of) 
1,856 
3,371} 
4,9I£ 
4,U84 
5,15J 
5,14« 
5,130 
S,7ffl> 
3,174 
5,047 
4.V>1& 

5,ioe 

6,176 

4,313 
3,633 
2,m 
4,442 
4,656 
4.»4 
4,32] 



127,84* 



.^,4$S 
3,362 

a,243 

a,79u 

1,410 

3,43? 

?,900 
2,739 
3,453 
3,45^ 
3,06^ 
3,475 
3,43S 
2,4eii 
3,^2 
3.456 
3,344 
3,!06 
3,4:|1> 
3,3S0 
2,345 
2.585 
2,300 
.*.140 

a.4'jK 

3,5§4 
4, 111 
?.059 



4,^33 
2,817 

.'*,011 
3,845 
4, US 
3,75« 
3,707 
■?.7K 
2,206 
2,875 
3.ffn 

4,m 

4,134 

4,()90 
4,111 
1,43S 
2,003 
4,004 
4,0b& 
4,047 

4,oei 
i,h:4 

3,8aD 

1,905 

3,7»4 

4^301 

4, 

4,244 

4,000 

i,rai 



m,s3t 



2,715 
f*480 
3.017 
3,093 

3,54t» 
3,0^5 
2,575 

3, as* 

3,333 
3.754 
3,907 
3,0&4 
4,013 
2,<J!» 
3,Ui?: 
3,220 

3,oet^ 

3,21' 
3,107 
3,940 
0,^4 
1.722 
2,443 
2,631 
2,386 
1»561 

2,im 

»,116 
2,399 
^,046 



Sdpt. Oct. Not, 



Dee 



4,105 
4,2&l 
4.2t¥ 
4,325 
4,a»i 
l,^J 
1,936 
3.B06 
4,70P 
4,800 
5,007 
^,036 
2,734 
2,731 
5,m 
6,312 
5,2fti 
6,S87 
4,44? 
3,751 
2,138 
5,lo<l 
6,369 
5,4m 
5,415 
6,613 
3,481 

5,013 
6p0» 



I2»,e36 



2,631 
2,3»J 
S,231 
1,337 
1,0^ 
1,040 
2,01)0 

1,BS 
2,006 
1,312 
1,545 
1,90? 
2,l<ti 
2,lfle 
2,124 
if,<i01 
l,50e 
1,361 
1,702 

].27<^ 
1,381 
1,075 
l,i*i5 
2,2<r7 
2,U&i? 



6,312 
6,203 

^,313 
6,321 
4,00r^ 
5,^ 
6,50^ 
5,339 
6,331 
2.341 
2,577 
5,340 
6,509 
5,43^ 
&,510 
5.04 

a, 957 

5,134 

5,303 

2.300 
2,003 
6,133 

5,204 
5,217 
5,264 



ti5.2as 



2.124 
1,366 
l.:^S4 
2,4» 
3.335 
3,4dD 
3.tf7& 

2,412 
3,603 
3,797 
3,364 

3,a<^ 

3,717 
2,346 
l,m\ 
3,453 
3,370 

4,470 

4,24S 

3,013 

2,in 

4,330 

4,4 

4,542 

4,576 

6,43^i 

5,163 



S,0»1 
2,109 
4,<TT4 
4,77t 
4,709 

4,0S3 

1 .^m 

2,094 

4 J 

4,050 

5,077 

4,731 

4,^6 

2,2i6 

1,359 

4,^9 

4,409 

4.S9E 

4,5(H 

4,2al 

1,7.^ 

2,307 

4,423 

4,434 

3,374 

3.310 

3,, -^7^ 

l,ffJ7 

1,873 



110,601 



4,^'i 

4,707 
4,715 
4^750 
4,320 
4,423 
2,311 
4.^1/ 
4.742 
4*794 
4,S4T 
6,137 

3,;a30 

2,063 
4,9^5 
4,037 
4,37>3 
4,431 
4,4^ 
S,fi38i 
2,386! 
4,102^ 
4,421 
3,2(H 
3,370 

2,748 

1,007 
3,137 
0,S35 



2,319 

3,335 
I,fiJ5 
3,000 
3,023 
1.^'4 
1,273 
a.5r^ 
:^,fi&l 
3,702 
3,595 
3,044 
l,ti2n 

i,as7 

2/J<U 
3,516 
3,^4 

3,702 
3,077 
2,000 
l]9ia 
3,328 
3,424 
1,S0S 
3,353 
1,584 
1,31$ 

2,1'J5J 

3,134 

3,010 
3,537 



lOT.lM 121,099 lU.lOS 



B9,443 



3,SW 
4,406 
4,3H 
3,O0C 
2,627 

4, on 

4,379 
4,413 
4,209 
4,277 
2,881 
^,*^ 
3,039 
3,033 
3,«>9 
3,757 
3,721 
2,371 
3,290 
3,711 

4,364 
4,111 
4.0fr7 
2,253 
1,312 

3,ias 

3,700 
3,317 
4,504 
4,311 
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Unlike many other northern rivers the lower Fox is rarely troubled 
with ice gorges, because the ice on Lake Winnebago melts gradually. 
It is stated that trouble is sometimes experiencc»d from anchor ice 
forming on the rapids in exceptionally cf>ld weather, but this is 
largely prevented by the system of slack-water navigation. 

The absence of great freshets j)revents backwater and allows the 
construction of the mills out into the stream, as well as connecting 
sidetracks on short trestles only a few feet above the water, with per- 
fect safety. 

The bed of the river in nearly all cases is in hard limestone. Ex- 
cellent quarries of fine building stone have been opened for use in 
both the Government and private improvements of the river. 



Water Powers. 

general statement. 

No other river system in the State has so large a proportion of its 
total descent concentrated in its lower reaches as has the Fox. Be- 
tween Lake Winnebago and Green Bay the river descends a total of 
166.7 feet in a series of eight rapids. The total drainage area of 
the river is 6,4411 square miles, of which area 6,046 square miles 
or 94 per cent, are included above the outlet of Lake Winnebago. 
These two facts — the large concentration of fall in the lower river and 
the location of 04 per cent of its drainage area above this concentra- 
tion — have the effect of ])roducing extensive and valuable* water 
powers. 

^^Before any improvements had been made the river flowed between 
wooded day bluifs from 10 to 70 feet or more in height, in some 
places rising abru])tly from the river's edge on each side. Through 
this channel ran th(» clear, dashiuii river over its Uin(»stone bed from 
300 to 1,000 feet wide. Great changes have since been made."^ 

The following table gives the location and amount of fall at each 
of these rapids befon* improvement, according to surveys of ^fajor 
Suter in 1 S(j(j : 



^ Tenth Census. 
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Rapids on lower Fox River in 1866 {before improvement) A 



Name. 



Descent. 



Feel, 



Distance 
apart. 



Milei, 



Depere 

Little Kankauna 

Bapide Croche 

Grand Kaukauna 

Llttlechute / 

Cedar rapids 

Grand Chute 

Winnebago Rapids 

Green Bay to Lake Winnebago 



10 
88 
10 



170 



6.0 
6.0 
4.5 
2.6 
.75 
4.0 
4.26 



28.0 



LEGAL STATUS. 



In 1846 Congress passed an act granting a ^rge amount of land to 
the State of Wisconsin for the purpose of making a navigable route 
from Lake Michigan along Fox Kiver to Wisconsin Eiver. In 1853 
the State, after expending $400,000 upon the improvements, passed 
the vri[iole matter, including the land, into the hands of the Fox and 
Wisconsin Improvement Company. This company issued bonds, 
completed the improvement, and in 1856 the first steamer passed 
through from Mississippi Eiver to Green Bay. On the advent of 
railroads soon after, the route fell into disuse, and the company was 
unable to pay interest on its bonds. Suit was brought by the hold- 
ers of these bonds, and the franchises, property, and land grants of 
the company were sold to a corporation organized in 1866 as the 
Green Bay and Mississippi Canal Company. In 1870 the United 
States appraised the value of the locks and canals at $145,000, took 
possession of them on the payment of this sum, and has since exer- 
cised control in the interests of navigation. 

The Green Bay and ^lississippi Canal Company still exists and 
retains its land grants, water-power franchises, and other property. 
The company claims the right to all surplus water after the needs of 
navigation are supplied. This claim includes the right to tap the 
canals at any point and draw off the water, provided navigation is 
not interfered with, as well as the right to take all the surplus flow 
of the river at the head of each rapids and use it at that level. This 
claim has been confirmed by the United States Supreme Court. The 



* Warren, G. K., Report. lBr?(J, p. 20. 
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(*()ini)aiiy does nut (»laiui ownership of power which is develoi^ed at a 
level below the head of a rapids by persons owning the land and us- 
ing wrter which ^has passed the tailraces of the company. 

In some cases this company ovms the power, while others own the 
land. These interests have in some instances been mutualized in a 
joint company; in others protracted lawsuits have resulted in pre- 
venting the development and use of the water jKJWer up .to the present 
time. The water powers at Kapide Croche and Little Kaukauna dams 
have not been improved for this reason. 

As the low-water flow of the river falls far short of being sufficient 
for the turbines now installed, frequent controversies and lawsuits 
concerning the ownership of the water have resulted. Finally a few 
years ago the Neenah and Menasha Water Power Company, composed 
of practically all the users of water for power purposes on the river, 
was formed to regulate the use of the surplus water not required for 
navigation. Under the rules of the Secretary of War water may not 
be drawn below the crest of the Menaaha dam except by his special 
permit. Such permission is frequently given, however, to help out 
the great manufacturing interests concerned. 

Fox Kiver discharges from Lake Winnebago in two nearly par- 
allel channels, distant about three-fourths of a mile from each other. 
Theso branches join in less than 2 miles in Lake Butte des Morts, 
an expansion of the river 3 miles long and extending at right angles 
to the general direction of the river. 

]\Ieiiasha and Neonah are located at the lower (»nd of the two chan- 
nels, Mcmasha on the north side of the northern channel and Neonah 
on the south side of the southern channc^l. Thes(^ cities are about 1 
mile apart and have a total population of about 12,000. 

The river banks are here only 10 feet or less high. There is a dam 
in each channel, with an average hea<l of 8 f(»er, the two maintaining 
the level of Lake Winnebago. These dams would develop 2,400 theo 
retieal horsepower/ A view of the Government dam is shown in 
Figure 2, Plate 2. 

The riparian owners on the Xeenah channel improved the water 
powers before the ship canal was 'begun, and thus obtained a prior 
right under a State charter. IMost of the manufactories are located 
on the strip of land, averaging 125 feet wide, between the river and 
the race. 



1 This pstimnto ffJ hnHpd on an orninnry «llsWinrge of 2,«wr> socoml-feet , oqual to a 
riin-oflf of about 0.43 second-foot por square mile. 
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Fig. 1. U. S. D.\M AT KIMBERLY. WISCONSIN, FOX RIVER. 
Head 9.7 feet. 




FiR. 2. U. S. GOVERNMENT DAM .\T MENASHA. WISCONSIN. 
Hrad 8 feet. 
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NEENAH. 

/ 

The Kimberly Clark Paper Company is/ the most extensive user 
of water power at Neenah, having installed 20 turbines under a head 
of 7^/2 feet, rated at 1,560 horsepower. In addition, this firm has 
550 steam horsepower, all Used in the manufacture of sulphite and 
ground wood pulp. The IN^eenah Paper Company has installed 11 
turbines under head of 7 feet, rat^d at 838 horsepower, and reports 
an additional 750 steam horsepower, all used in the manufacture of 
paper. The Winnebago Paper Mills have installed turbines under 
a 9-foot head, rated at 854 horsepower, which is supplemented with 
450 steam horsepower. 

Other power users in ^Jfeenah are included in the following table: 

Additional water powers at Neenah. 





Turbines. 


Steam 
H. P. 




OwDor and use. 


Head. 


H. P. 


Remarks. 


Kpeaffer & Lachmann, floar 


I'eet, 

8.0 
8.0 

7.5 
8.0 
8.0 


460 
39 

199 
94 
123 


125 
12 

125 
10 
60 




Neenah Boot and Shoe Manafactnring Co. 

Nennah and Menasha Gas and Electric 
Light Co 


Use steam when water is 
cut off. 


Robert Jamison, machine shop 

Wtdff, Clausen & Co., flonr 


Burned. 



MENASHA. 

The Government canal is located at Menasha. This canal has a 
total length of about 4,320 feet, its single lock being located at the 
lower end near Lake Butte des Morts. This ^lam develops 2,487 
theoretical horsepower at ordinary flow. The Federal Government 
entered into an agreement with certain persons under which they con- 
structed the navigation improvements and received in return the 
ownership of the resulting water powers. As a consequence the Green 
Bay and Mississippi Canal Company has no interest in these water 
powers. 

A dam 475 feet long at the head of the canal develops a head of 
8.2 feet, though some of the turbines work under heads of 6 to 8 feet. 
The strip of land between the canal and river is used for the location 
of numerous manufacturing plants, all the power, except that of the 
Howard Paper Mill, being taken from the canal. 
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Fig. 4.— Lower Fox River at Neenah, Wis. 




FIgr. 5.— Lower Fox River at Meuasba, Wis. 
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The largest water-power user at Menasha is the George A. Whit- 
ing Company, which owns the right to "first-class water." Its six tur- 
iines work under an average head of 8 feet and are rated at 503 horse- 
power. The company, which is engaged in the manufacture of paper, 
has also installed 265 steam horsepower. 

Another large concern is the Menasha Wooden Ware Company, 
whose turbines work under an average head of 5 feet and are rated 
at 414 horsepower. This is supplemented by 1,090 steam horsepower. 

The other important water-power users in Menasha are included 
in the following table : 

Adddtional water powers at Menasha.^ 



Owiier and use. 



Giibert Paper Co 

Howarti F'ajwrCo, ..,*. .* 

John Stmatre* PftiwrCo.. 

R«uDf«r Fiourtnff Mills. .** •.. 

JUacKinnoD Rlcfllgioi' Co , 

UftcKitiiioii PuUcj' Co , 

JoLiQ Schoeidfir plaomfE mill , 

Yail^y Knittiljff Co* boi^^H mittens, etc..., 
MeuBBba WboUan MU^ 



Turbines. 


Steam 
H. P. 


Head. 


H. P. 


Feet, 






5 
5 


243 
321 
156 

90 
124 

25 
124 

38 

35 


800-1,000 
2U0 
250 

50 
225 

25 






5 


Small en- 
gines. 



Bemarks. 



Leased . 



When water is low. 



For the entire distance of 5 miles between Menasha and the Ap- 
pleton upper dam the river affords slack-water navigation; indeed 
it has been claimed that later improvements on the Appleton dam 
have caused the water of Menasha to back up a foot or more above its 
original level. As Appleton is approached the clay banks rise to a 
height of 50 or 60 feet. 



APPLETON. 

Fall — Because of their intrinsic value, as well as on account of 
their early development, the Appleton powers are not excelled on the 
lower Fox. According to the Government profile the river has a total 
fall of 3G.7 feet in a distance of 1.2 miles. This head is developed 
by three dams, which divide the river into upper, middle, and lower 
levels, with estimated theoretical horsepower- at ordinary flow of 
4,238, 2,225, and 2,558, respectively. 

* Authority, L. M. Mann. Ignited Htntes agglPtnnt enjfineer. 

'Estimated by T'. S. Asst. Enprr. L. M .Mnnn, on flow of 170,000 minute-fe<»t, at 
4,S0S, 2,3m and 2.721. 
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At Appleton the river by a gradual bend changes its course from 
nurtheaiit to southeast, again turning to the northeast just above the 
lower dam. On the left bank the clay bluffs rise steeply 50 to 70 
feet, while on the opposite bank is a flat extending for 3,500 feet^ and 
perhaps 1,:500 feet wide, beyond which rise high bluffs, as on the 
left bank. For the purposes of navigation the Government has con- 
structed two dams, dividing the descent into two levels. The second 
or middle dam was constructed by private enterprise and is used ex- 
clusively for watc»r power. 

Upper dam. — The upper dam is a substantial stone structure. It 
extends from the f(X)t of State street on the left bank normal to the 
shore for 250 feet, thence diagonally downstream for 700 feet to a 
point 400 feet from the right bank. From this latter point a retain- 
ing wall or long j)ier extends downstream SOO feet to the right bank. 
The head varies from about 10 feet at the upi^er end of the dam to 
18 feet at the lower end, the average, as given by the Government 
engineers, being 14 feet. Its available water power is taken from a 
race along thc^ left bank, fnmi the ship canal on the right bank, and 
from the adjacent retaining wall. 

The extreme* variation of head is stated at 2 feet, but the ordin- 
ary variation is only half that amount. It is due to the manner of 
usiiior water by the Neenah mills, and to prevalence of strong winds 
blowing continously on Lake Winnebago and changing volume of dis- 
charge. 

The race on the loft bank is 600 feet long, several extensive paper, 
pulp, and flouring mills occupying a strip of land between it and the 
river. Here an^ located the Appleton Paper and Pulp Company, with 
installed turbines under 11-foot head, rated at 550 horsepower; the 
Kimherly & Clark Company; the Vulcan and Tioga mills, with about 
710 and 770 turbine horsepower, respectively; and the Atlas paper 
mill, with 70^) turbine horsepower. The Appleton Waterworks Com- 
])any, 1,400 fc^et below, receives ]x^wer from this canal through a 
flume which aifords a head of IS foot. TIk* ab«.>ve powers by long- 
established usage are recognized as belonging to the respective com- 
panies, and not to the Green Bay and ^Fississippi Canal Company. 

Of the power developed on the right bank, nearly all is taken from 
the long pier. The Green Bay and ^NFississippi Canal Company owns 
the land on this side of the river and leases power to users. 

The head here varies from 12 feet near the uj^per end of the pier 
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to 16 feet at the lower end. The water is taken through ten arched 
openings in the stone pier from the large bay above. This power 
is fully developed by the Wisconsin Traction, Heat, Light, and Power 
Company, with turbines under 16-foot head, rated at 2,250 horse- 
power (besides 2,000 steam horsepower). 

Of the few unused power sites on this dam the greater number are 
located on the ship canal, and, as heretofore stated, are owned by the 
Green Bay and Mississippi Canal Company. The following table 
gives the developed powers : 

Water powers on the United States canai at Appleton. 





Water power. 


Steam 
H.P. 


Owner and use. 


Average 
head 


RatAd 
H. P. 


Entitled 
to— 


RiTertide Paper and Fiber Co 


Feet, 

14.0 
7.5 
8.0 


383 
26 
50 


300 
25 
25 




AppletoD Chair Co . , furniture 


35 


Union Toy aud Farnitnre Co 


30 







Middle dam, — The middle dam also is independent of both the 
Goveniment work and tihe Green Bay and Mississippi Canal Com- 
pany. It was built by private capital for w^ater-power purposes only. 
It is 2,400 feet below the upper dam and is about 450 feet long. The 
dam was constructed of timber in 1877 and has its foundation in lime- 
stone. A canal leads down the north (left) )bank. The south end 
of the dam abuts on Grand Chute Island, West's hydraulic canal be- 
ing supplied from tlie adjacent basin. 

Previous to 1877 power had been developed by wing dams passing 
upstream from both banks for several hundred feet. The present 
dam is reported to liave an average head of 7.3 feet, developing at 
ordinary flow (2,GG0 second-feet) 2,190 theoretical horsepower. The 
head at the various factories and mills varies from 7 to 14 feet, de- 
pending on their location, the variation being similar to that at the 
upper dam. The water level is remarkable for uniformity. 

The north-shore race is 800 feet long, supplying a head varying 
from 9 feet at the upper end to 12 feet at the lower. 

West's canal starts at the right abutment of the dam and extends 
down Grand Chute Island for about 1,700 feet, nearly parallel to the 
river. It has a width of about 130 feet, with earth and stone em- 
bankment al)out 3 feet above the water surface. The head averages 
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10 feet. Several fine power sites still unoccupied on this canal are- 
especial ly desirable because of excellent transportation facilities. 
Plato 3 is a view of the Fox River Paper Company's mills. 

The following table gives the important users of water power from* 
the middle dam: 



Water powers on the middle dam, Appleton.i 



OwDer aod use. 



Fox River Paper Co.a 

Ravine mill , 

Lincoln ni 11 , 

I? ox River mill 

Patton Paper Co. . . . , 
PattOD Pulp Co 



Telalah Paper Mill, pulp 

Appleton Machine Co 

Appleton woolen mill, paper, kuittiuK, etc. 

Fuurtli Ward plain lUK mill, lumber 

Mar8ton& Be.eridffe, bubs and t)pokei> 

Vallej Iron works 



Water power. 



Average ; Rated 
head, i H. P. 



Feet. 
- 11.0 

8.0 

8.5 
14.0 
5.0 
j.O 
8.0 
8.0 
7.U 



2,126 



814 

455 
903 
14 
47 
28 
77 
47 



Entitled to- 



Steam 
H. P. 



flow of Fox 
River less 25 
H. P. 

1,250 H. H 

f3,000 8q. in 

f.00 aq. in 

90 H. P 

SO II. P 

75 H. P 

40 H. P 



1.050- 

500 

500 

25 
50 



Lourr duni. — The lower or Government dam is located about three- 
foiirrhs of a mile below the middle dam and just below the lower 
bend of the river, at a i)oint where the river is 485 feet wide. A 
view of this dam is shown in Plate 4. The dam extends downstream 
from the left bank 417 feet, at an angle of about 45° with the chan- 
nel, to an embankment which extends 600 feet farther downstream. 
The lower-level ship canal is back of this embankment. The river 
riiiLs close to the left bank, which is high and steep, while on the right 
l:)ank a flat i^OO to :500 feet wide inten-enes between the shore and the 
bluffs. There are^ four methods of utilizing the i)Ower — viz, from 
the abutment of ihe dam, from the race <>n the left bank, from the 
slii]) canal, and fnmi the Tt^lulah Wat(T Ponvcm' dmipanv's canal on 
th(» ri^ht shore. The average head of this dam is stated at .^.5 feet, 
which at ordiiiarv flow i;ives 2,550 theoretical horsepower. The re- 
])orr of ilr. L. M. Mann, on whose authority the above statement is 
mad(% shows that about 850 horsepower remained to be installed. 
There is said to l)e a fall of ?> feet in the 1,500 feet below the dam. 
This water power is owned bv the Green Bay and Mississippi Canal 
("'ompany. 



» Authority, L M. MRnn, U. S. assistant on^inoer. . , i 

" Power used by Fox River Paper Co. (three mills*) are located on West's canal; the other 
powers are on the left bank. 
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The left or west-shore race starts at a point 450 feet above the dam 
and extends nearly parallel to the channel, a distance of 1,200 feet 
below the dajn. The bluffs rise steeply from the water, so that mills 
must extend out over the river. It is claimed that this race is en- 
titled to one-fourth of the stream flow. 

The right or east canal, known as the Hyde & Harriman canal, 
has several good locations for mills. The land adjacent was owned by 
Mr. W. Hyde and Judge J. E. Harriman, while the power belonged 
to the Green Bay and Mississippi Canal Company. These interests 
were united and the canal completed in 1880. It starts at the head 
of the ship canal and skirts the bluffs for its entire length of 2,250 
feet, leaving a wide strip of flat land between it and the river. An 
earth embankment forms the river side. The cross section of the 
canal at its upper end is 120 by 7 feet, but it gradually decreases. 
Its head varies but slightly and is said to average 10 feet. The 
n¥)9t important mill on this canal is that of the Telulah Paper Com- 
pany, with a total of 11 turbines, rated at 1,368 actual ^horsepower. 

CEDARS DAM. 

This dam, a view of which is shown in figure 1 — Plate 2, backs 
up the water for the entire distance of 3.3 miles to the lower Apple- 
ton dam, affording slackwater navigation. Fox River in this stretch 
is hemmed in by high clay banks and has an average width of 600 
feet. At a short distance below the dam however, a small creek 
enters from the north, causing the bluffs to recede from the river and 
follow up the creek, leaving a flat area of perhaps 35 acres. The 
dam is situated about 1,000 feet below the point where the bluffs 
leave the river. It crosses the river in a normal distance of 810 
feet. It has an average head of 9.7 feet, which at an ordinary flow 
of 2,660 second-feet gives 2,910 theoretical horsepower. This power 
is owned by the Green Bay and Mississippi Canal Company, but 
the entire power is leased to the Kimberly & Clark Paper Company 
for a paper mill. This firm reports an installation of 33 turbines, 
under a head of 11 feet, rated at 4,217 actual horsepower. 

LITTLECHUTE. 

The next Government dam is located 4,000 feet below the Cedars 
dam at a small village called Littlechute. The river has extensive 
rapids at this point, there being a total descent, according to the 
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Government profile, of 36.2 feet in the 2 miles between the foot of 
the Cedars lock and the backwater of the Kaiikauna dam below. 
These rapids are passed by a canal 6,500 feet long on the left bank 
of the river. One lock of 14.4 foot lift is located about 1,000 feet 
from the head of the canal, and a combined or double lock of about 
21.8-foot head is located at the lower end of the canal. A view of 
this dam is shown in fig. 2, Plate 5. 

The river is about 840 feet wide at the dam site. On the left 
bank the bluffs retreat from the river slightly, leaving a narrow flat 
and some small islands. On the right bank there is a break of per- 
haps 1,500 feet in the bluffs. This power and the adjacent land 
belong to the Green Bay and Mississippi Canal Company. The dam 
has a head of 12 feet, but the total available head, because of the 
adjacent rapids in the 7,000 feet below the dam, is stated to be 84 
feet. This descent, with a flow of 2,660 second-feet, gives 10,200 
theoretical horsepower. It is certain that to develop more than half 
this amount would require a large expenditure of money. At the 
])resent time 20 feet of fall have been developed. 

The Littlechute Pulp C-ompanv has installed 24 (mostly 54-inch^' 
turbines under a head of 12 feet, rated at 3,000 actual horsepower. 
The power next in importance on this dam, and the only power not 
leased from the Gnn^n Bay and INfississippi Canal Company, is that 
of a flouring mill owned by Arnold Verstigen, run by 6 turbines 
iatod at 100 horsepower. 

COMBTXKl) T.OCKS 1>AM. 

About a mile below the Littlechute dam is the Combined Locks 
ilani. owned l>v the Combined Lucks Paper Company. A view of 
this dam, together with part of the company's plant, is 8ho\\Ti in PI. 
II, B, The company has 49 turbines installed, rated at 4,438 prac- 
tical horse])ower, leased from the Green Bay and ^Mississippi Canal 
Company. 

GKAXD KAUKAUXA DAM. 

A descent of 50.3 feet in a distance of less than a mile entitles 
the Grand Kaukauna rapids to first place in all the water powers 
of the lower Fox River. Both topographic and transportation con- 
ditions are very favorable for improvement. The Kaukauna dam 
is distant 2.5 miles from the Littlechute dam and produces slack 
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Fig. 1. COMBINED LOCKS DAM ON LOWER FOX RIVER AT LITTLE CHUTE. 
PriN-ate dam; plant cost ? 1,250,000. 




Fig. 2. DAM ON LOWER FOX RIVER AT DEPERE.. 
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water to the end of the Littlechute canaL The rapids are passed by 
a ship canal 7,400 feet long extending from the dam and including 
5 locks with an aggregate lift of 50.3 feet, aU located on the left 
bank of the river. At its middle point this canal is distant 1,000 
feet from the river. The river is about 700 feet wide at the dam, 
but a quarter of a mile below broadens out between several islands 
to a maximum width in the middle of the rapids of over 2,000 feet. 
The islands are low, but all have the limestone base. These islands, 
together with the flats on both sides of the river, give fine facilities 
for water-power development. The distance across the valley from 
bluff to bluff is about 3,500 feet. 

The water powers are made available in three or more ways, viz., 
from the ship canal, from the Kaukauna Water Power canal, and 
from the Edwards & Mead canal. There is a frontage of 900 feet or 
more on the upper level of the ship canal suitable for power develop- 
ment and furnishing an average head of about 16 feet. The Kau- 
kauna Water Power canal starts 400 feet above the dam, thence runs 
400 feet at an angle from the shore of about 45°. At a point about 
200 feet from the river it turns and runs parallel to the south chan- 
nel of the river for 2,000 feet. Its greatest width, 150 feet, is at 
the bulkhead. Its minimum width is 86 feet and its depth is 11 
feet. There is said to be a descent of 2 feet in the total lengtih of 
2,400 feet, the average head furnished is 18 feet. Along the side 
and end of the canal there is a total frontage of 2,100 feet available 
for power sites and mills. 

The Kaukauna Water Power Company's claims to one-half the 
flow of the river were denied by the Green Bay and Mississippi 
Canal Company at the time of the construction of these improve- 
ments, and the matter was taken into the courts for adjudication. 
After successive trials in the State courts the question was finally 
settled by the United States Supreme Court October, 1898, in favor 
of the Green Bay and Mississippi Canal Company, which thereupon 
purchased the entire plant and canal of the Kaukauna Water Power 
Company. 

In this decision the Supreme Court held broadly that the use of 
the surplus waters created by the Government dam and canal at 
Kaukauna belonged to the Green Bay and Mississippi Canal Com- 
pany, but that "after such water had passed over the dam and 
4 
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through the sluic5es and had found their way into the unimproved 
bed of the stream, the rights and disputes of the riparian owners must 
be determined by the State court." 

The Edwards & Mead canal was built under the direction of Capt. 
N. M. Edwards, engineer for the Green Bay and Mississippi Canal 
Company. Advantage was taken of a branch of the main nortih 
channel running between two large islands; this was formed into a 
pocket by damming the ends and sides. This channel starts 600 feet 
below the bridge, and the dam was placed 1,000 feet below its head. 
As the water is taken from below the first level of the rapids the 
Green Bay and Mississippi Canal Company could make no legal 
claim to it, but subsequent to its development bought the power. 
The sides of the channel are substantially built of earth on the south 
side and diy rubble masonry on the north side. 

Recently very comprehensive plans have been prepared for the 
improvement of the lower level at Kaukauna, which will produce 
6,500 theoretical horsepower. These plans include the blasting out 
of the tailrace so as to develop a 21-foot head at the present Gov- 
ernment dam, and also the construction of a new masonry dam below 
which otU develop 27 feet additional. As this dam would render 
useless some of the present improvements below the Government 
dam, it will be ncessary to purchase such property before the new 
dam can be constructed. These developments will be made as soon, 
as a suitable tenant is found. 

At the present time the Green Bay and Mississippi Canal Com- 
pany offers for rent 3,000 theoretical horsepower already developed 
at the headrace of the Kaukauna Water Power Company's canal, 
recently purchased. Large store buildings at this point, though par- 
tially destroyed by fire, could readily be converted into a large man- 
ufacturing plant. 

The city of Kaukauna has 5,000 inhabitants and is on the main 
line of the Chicago and IN'orthwestem Railway, being also reached 
by the Fox River Valley Electric Railway. 

The following table gives a list of the power users at Kaukauna 
and the installed turbine power: 
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Water powers on Fox River at KaukaunaA 



Owner. 



Badger Paper Co 

Chicago and Northwestern Rwy. 

Kaukauna Fiber Co 

Kaukauna Machine Co 

Kaukauna Electric Light Co. ... 
Thllmany Pulp and Paper Co. . 

Western Paper Bag Co 

Outagamie Paper Co 

Llndauer Pulp Co 

Reese Pulp Co 

Thllmany Pulp and Paper Co .. 



shops 



Water power. 




""'^^r 


Rated 
H. P. 


EntiUed 
to— 


Steam 
H. P. 


Feet. 
16 


1.230 
47 
194 
2S0 
194 
389 

1.400 
816 




4M 


7 
14 
14 
14 


76 
100 

75 


110 

200 

15 

160 


14 
15 
21 


275 

400 

l.GOO 


175 
810 


la 




12 


440 
700 




S50 


12 




567 



1 Nos. 1^ are owned Jointly by the Green Bay and Mississippi Canal Company; Nos. 
5-0 are leased from the same company; Nos. 10 and 11 are leased from same company 
and Edwards. 



Below Kaukauna Rapids the river is from 1,200 to 2,200 feel 
wide for nearly 2 miles, but it gradually contracts to a width of 
about 500 feet for the lower half of its course between Kaukauna 
and Eapide Croche. Almost without exception the bluffs rise 
directly from the river for the entire distance. !N"avigation is also 
by slack water from the Grand Kaukauna Canal to the Rapide 
Croche dam. 



RAPIDE CROCHE DAM. 

The Rapide Croche dam is located 4.5 miles below the Grand 
Kaukauna dam and was built by the Government for navigation pur- 
poses. It is about 450 feet long and has an average head of 8.5 
feet. The bluffs rise on either side close to the river, except on the 
left bank at the site of the ship canal. This canal starts just above 
the dam and extends downstream for a distance of 1,760 feet to the 
lock. This forms a strip of land well suited for power or mill sites, 
being 900 feet long and varying in width from 2t) feet at the ends 
to 200 feet at the middle. This ground and 120 acres adjacent is 
owned by the Green Bay and Mississippi Canal Company. 

The Rapide Croche dam develops 2,400 theoretical horsepower, 
which may be leased on extremely favorable terms. At the present 
time this power is not utilized. Its location, nearly midway be- 
tween Green Bay and Appleton, is convenient for the development of 
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Fig. 6. — Lower Fox Rtrer at Raptde Croche, Wti. 




Fig. 7. — Plan of water-power development at Little Kaukauna, Wis. 
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electric power for railroad or other, purposes. The Chicago and 
Northwestern Kailway and the Fox Kiver Valley Electric Kailway 
are close at hand on tJhe left bank. 

LITTLE KAUKAUNA DAM. 

Six miles below the Kapide Croche dam is located another Gov- 
ernment dam which furnishes slack-water navigation in this stretch 
of the river. This dam, a view of which is shown in PI. 5, fig. 1, 
is about 550 feet long and furnishes a head of 8 feet. The bluffs 
rise close to the right bank, but on the left bank recede for several 
hundred feet. Advantage is taken of this fact to locate the Govern- 
ment canal here. This canal is 950 feet long and has a single lock 
at its lower end. For details see Figure 7. 

The power here, like that at Kapide Croche, is owned by the Green 
Bay and Mississippi Canal Company, while the riparian rights are 
owned by other parties. This fact has led to a protracted legal 
struggle, which has resulted in preventing the utilization of the valu- 
able water powers. It is stated on good authority that these suits 
have recently been settled and that improvements will soon be made. 

A large number of water-power lots would be made available by 
the construction of a tailrace parallel to the canal about as shown in 
fig. 3. An 8-foot head with a flow of 2,660 second-feet, gives 2,400 
theoretical horsepower. 

DEPERE DAM. 

This dam at Depere, a city of over 4,000 inhabitants, about 7 
miles from the mouth of Fox River, is the last dam and lock on the 
river. A view of it is shown in Fig. 2, PI. 6. The dam is of crib 
construction, about 2,000 feet long, and furnishes an average head 
of 7 feet, which, at an ordinary flow of 2,660 second-feet, gives 2,100 
theoretical horsepower. A modem steel bridge is located just below 
the dam. 

This power does not belong to the Green Bay and Mississippi 
Canal Company, for it was built under a contract whereby the 
riparian o^vners were to have the use of the power in return for 
the maintenance of navigation improvements. 

The American Writing Paper Company, which has one of the 
largest and most modern paper mills on the river, has installed 16 



54 WATER POWERS OF WISCOySIN. 

large turbines, with a rating of 1,565 practical horsepower. In ad- 
dition the company uses 1,300 steam horsepower. It is entitled to 
the total power of the river less 290 horsepower. The value of its 
annual product is stated at $600,000. 

On the right bank, taking water from the ship canal, are located 
the J. P. Dousman Company's flouring mill, with 175 actual tur- 
bine horsepower and the De Pere Electric Light and Power Com- 
pany's plant, with 100 actual turbine horsepower. The flouring 
mill has a capacity of 300 barrels a day. These are the last powers 
on the river. 

RAILROADS. 

Attention has elsewhere been called to the fact that the freedom 
from the freshets which lower Fox Eiver enjoys allows the building 
of railroad side tracks over or across the river so as to reach any 
mill no matter how situated. The river thus enjoys excellent rail- 
road facilities. The Chicago and ^N'orthwestem Railway closely fol- 
lows the left bank of the river between Xeenah and Green Bay, and 
a branch performs a similar service for all the mills between Menasiha 
and Kaukauna on the right bank. The Chicago, Milwaukee and St 
Paul Railway reaches Neenah, Menasha, and Appleton, while an- 
other branch parallels the river between Green Bay and Depere. 
The Wisconsin Central line reaches Neenah and Menasha. Besides 
the steam lines, the river's entire length is closely followed by an 
electric interurban railroad, which provides a train every hour at 
reduced rates. 

The navigation improvements maintained by the Federal Gov- 
ernment provide for a 6-foot channel between Oshkosh and Green 
Bay. While this channel is insufficiont for the larger freight boats 
navigating the Great Lakes, the commerce on lower Fox Eiver has 
been sufiicient to reduce the railroad freight rates to an exceedingly 
reasonable basis. This gives the numerous factories on this river a 
very marked advantage in shipping both raw materials and finished 
products. This advantage, together with the extremely low rates at 
which water power may be rented ($5 to $10 per annum per horse- 
power^), has already made this one of the largest manufacturing dis- 
tricts in the State. 



' This Includes the price for water delivered in £cro My only. 
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MENOMINEE KIYER SYSTEM. 



This river is formed by the junction of Michigamme and Brule 
rivers, and for its entire length of about 104 miles forms the bound- 
ary between Wisconsin and Michigan. It flows in a general south- 
easterly direction, entering Green Bay at Marinette. 

DBAINAGE. 

The Menominee drainage basin is narrow in. its lower portion, 
but widens as the stream is ascended, the river receiving important 
branches near its source. Its total drainage area is about 4,000 
square miles, of which 1,450 square miles is in Wisconsin. 

Like Chippewa Eiver, it has a main arm to the norths Michigamme 
river, which is nearly as long as the main river, its source, in fact, 
being within 12 miles of Lake Superior. This has an important 
bearing on the discharge of the Menominee, because it secures the 
large run-off due to the heavy precipitation of that region as well as 
the steadying effect of the enlarged drainage. The combined drain- 
age area of Brule and Michigamme rivers amounts to 1,769 square 
miles^ — ^nearly one-half that of the entire river system. 

PBOFILES. 

In the table that follows will be found a statement in detail of the 
descent of Menominee River, together with otiier valuable data: 

* Tenth Census, vol. 17, p. ST. 
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Profie of Menominee River from its mouth to head of upper rapids. Twin FaUsA 



No 



8 

20 

U 

12 

IS 

14 
15 
16 
17 
18 
19 

80 



Station. 



27 



28 



Mouth of river 

Dam No. 1, foot 

Dam No. 2, foot 

Dam No. 8. foot 

Scliappies rapids, foot 

Schappies rapids, head 

Grand rapids, foot, (moath of Little 
Cheddar River) 

Grand rapids, head (N. W. hi sec. 82, 
T. 34 N.. R. 23 B 

Railroad crossinsr, Ross 

White rapids, foot (lot 1, sec. 80, T. 
85 N., R. 21 E) 

White rapids, head (south line sec. 7, 
T. 35 N., R. 22 B) 

Pemena rapids, foot (mouth Pemena 
CJreek) 

Pemena rapids, head (south line sec 
5. T. 36 N., 22 E.) 

Pemena dam, foot 

Pemena dam, crest 

Sturgeon E^ills, foot , 

Sturgeon Falls, head 

Sturrgeon River, mouth , 

Norway, Mich, (where public road 
Joins river) 

Iron Mountain, Mich. (500 feet above 
old ferry) 

Little Qulnnesec Falls, foot..... 

Little Quinnesec Falls, head 

Big Quinnesec Falls, foot 

Railroad bridge south of Iron Moun- 
tain 

Highway • bridge south of Iron Moun- 
tain 

Railroad bridge, river siding 

Twin Falls (600 feet below lower 
rapids) 

Twin Falls (head of upper rapids) 



Distance— 



From 
moocu. 



MU€M. 

0.0 

ro 

2.6 

8.75 

7.7 

8.7 

22.0 

24.5 
20.6 

fiO.7 

58.7 

61.6 

63.0 
67.0 
67.5 
77.0 
77.5 
78.1 

80.1 

. 84.1 
86.4 
86.05 
80.9 

01.15 

S2.4 
100.4 

101.4 
102.1 



Be- 
tween 
points. 



Mile*. 



2.0 

.6 

.85 

6.0 

1.0 

18.8 

8.5 
2.0 

24.2 

8.0 

7.8 

1.5 
4.0 
.5 
0.6 
0.5 
0.6 

2.0 

4.00 
1.8 
0.25 
4.25 

1.25 

1.25 
8.0 

1.0 
0.7 



Eleva- 
tion 
above 
ea level. 



Feet. 
580.0 
680.0 
687.0 
504.0 
612.0 
622.0 



669.0 
671.8 

688.4 

714.4 

748.8 

767.1 
T78.1 
786.2 
808.9 
816.8 
818.0 

824.0 

8G1.0 
878.0 
942.0 
909.0 

1,020.0 

1,046.0 
1,065.8 

1.072.6 
1,090.8 



Descent be- 
tween points. 



Total. 



Feet. 



7.0 

7.0 
18.0 

mo 

27.0 

20.0 
2.8 

U.O 

81.0 

80.8 

18.8 
6.0 
18.1 
17.7 
12.9 
1.2 

6.0 

27.0 
27.0 
64.0 
24.0 

64.0 

26.0 
20.3 

7.2 
27.8 



Per 

mile. 



FetU 



14.0 
28.0 
8.0 
10.0 

2.0 

8.0 
1.4 

48.0 

106.0 

8.9 

18.5 
16.0 
26.2 

1.9 
25.8 

2.0 

8.0 

6.7 

80.7 

266.0 

6.0 

48.8 

20.0 
2.6 

7.2 
8.9 



» Aathoritv: No. 1. U. S. Laic* Survey; Nos. 2-6, Menominee River Boom Comoany: Nos. 7, 8 
and 10-13, T. W. Orbison; No. 9, Wisconsin and Miciiigan Railway; Nos. 19-27, U. S. Geol. Sur- 
vey ; No. 28, Chicago and Northwestern Railway. 
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From its head, at the junction of Bmle and Michigamme rivers, 
to its mouth, a distance of about 104 miles, the river descends about 
700 feet. In addition to this its Wisconsin tributaries descend about 
300 feet, and those in Michigan 470 feet. The opportunities for 
water power are numerous, because of the frequent concentrations of 
descent in rapids along the entire course of the river. The following 
descriptions of the most important water powers are taken from data 
furnished by Messrs. O'Keef & Orbison, hydraulic engineers, of 
Appleton, Wis., who also loaned maps and profiles of the river, and 
from the very full descriptions by James L. Greenleaf, C. E., in the 
census report.^ 

'*It will be evident from the following account that there is an 
immense amount of water power on the Menominee awaiting develop- 
ment, the concentrations of the descent in numerous rapids and falls 
supplying remarkably fine opportunities for improvtments. Any 
works for the utilization of the power would have to be so con- 
structed as not to interfere with the mamifactiiring company in the 
driving of logs, but dams, etc., could be built so as to be no hindrance 
to the passage of logs." 

Geology. 

While the surface is largely covered, generally deeply, by glacial 
drift, the Menominee and all its tributaries flow over hard, pre- 
Cambrian crystalline rocks as far south as the mouth of Pike Kiver, 
or fully two-thirds its length. In this region important iron mines 
are found. Below the mouth of Pike Kiver the Menominee flows 
10 miles across the Cambrian sandstone, then for 18 miles across 
the next higher layer, the "Lower Magnesian" limestone, and for the 
last 8 miles to its mouth across the "Trenton" group of limestones.* 

The crossing of the Cambrian sandstone results in no rapids of im- 
portance, but two rapids occur in passing the "Lower Magnesian" 
and the "Trenton" limestones. Most of the rapids, of course, are 
in the harder crj'stalline rocks above the mouth of Pike River. 

The topography of the country through which Menominee Kiver 
flows can not be described as mountainous, but many high ridges 
give diversity to the surface. The Wisconsin branches, Pine and 
Brule rivers, rise side by side with the Flambeau and the Wisconsin 

* Water powers of the Northwest: Tenth reiisns. vol. 17. pp. 5»-€0. 

• Geol. Wisconsin. 
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in a high, ilat plateau, abounding in lakes and swamps. In many 
cases the rivers head in lakes but a few rods apaxt, or even in the 
same swamp. These lakes and swamps have an elevation of nearly 
1,600 feet above sea level, or 1,000 feet above Lake Michigan. The 
Michigan branches flow from a similar though even higher region, 
and it is certain that these swamps and lake reservoirs exert a marked 
influence in steadying the discharge of the river. 

Raixfall and Run-off. 

Because of the paucity of data concerning the discharge of rivers 
in this region, it is exceedingly difficult to estimate the ordinary dis- 
charge. The discharge measurements in this district have been 
made since 1901, and most of them since 1903. 

The rivers mentioned below are similarly situated with respect to 
Lake Superior, which is perhaps the governing factor in determin- 
ing the rainfall. In 1903 Escanaba River yielded a minimum of 
TOO second-feet from 891 square miles. Measurements made by the 
I. Stevenson Company indicate a minimum flow of this river, in a 
dry year, of 400 second-feet. ^Measurements of Iron River, continu- 
ing from Xovember, 1001, to April, 1904, show a minimum flow of 
0.8 second-foot per square mile for two months in 1902, and the 
same for February, 1903. It seems reasonably certain that except 
in imusually drv'^ years the ordinary low-water discharge of these 
rivers is not far from O.G second-foot per square mile. In 1904, a 
year of average rainfall, the minimum run-off occurred in the month 
of December, when it averaged 0.77 second-foot per square mile. 

In the following tables will be found the maximum, minimum, and 
mean discharge in second-feet of Menominee River at Little Quin- 
nesec Falls duriri": twelve months of 1898 and 1899: 
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Estimated monthly discharge of Menominee River at Little Quinnesec Falls, 
Wi«.,i May, 1898, to August, 1899. 

[Drainage area, 2,432 square miles.] 





Discharge 




Run-off. 


Date. 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Per 

sqnare 

mile. 


Depth. 


1898. 
May 


Sec-feet, 

8.802 
3,616 
2,740 
4.96S 
3,544 
5.735 
3,601 

4,642 
4,485 
4,624 

2.521 
1.789 


Sec-feet, 

2.443 

1,447 

656 

498 

797 

1,947 

1,484 

8,063 
3,744 
2,(ft7 
801 
1,408 


Sec-ffeU 

8.086 
2,459 
1,439 
2,280 
2,505 
3,248 
2,706 

4,011 
4,112 
3,476 
1,819 
. 1.OT3 


Sec-feet, 

1.26 
1.01 
.50 
.94 
1.06 
1.84 
1.14 

1.05 

1.60 

1,43 

.75 

.65 


Inche§. 
1.45 


Jane 


1,13 


Jnly 


168 


August 


1.08 


September 


1.17 


October 


1.54 


November 


1.87 


1899. 
April 


1.84 


Mtty..;:.;:.::;::::::::::::::::;:;:::::::::;: :: : 


1.96 


June 


1.60 


July 


.86 


August 


.75 



*Por the dally discharge for this time see Water-Supply Paper No. 83, pp. 25^267. 
Measurements were made by J. H. Wallace, C. E., and furnished by Kimberly & 
Clark, of Niagara. Wis. 

It will be seen that the smallest monthly average during this time 
was 0.59 second-foot per square mile of drainage. Lumbering opera- 
tions on Menominee River, though declining since 1892, are still 
active. The operation of the many logging dams must have a great 
effect on the regimen of the river. In a few years the lumber will 
be so nearly removed that it will be cheaper to carry logs by rail- 
road. Then the dams can be used to augment the low-water flow. 
This will greatly enhance the value of the water powers. 

The average annual rainfall of this region is estimated by the 
Tenth Census at 35 inches, or 10 per cent in excess of ^he average 
of the State. 

The following table gives the annual precipitation in the valleys 
•of Wolf, Oconto, Peshtigo, and Menominee rivers for the eleven 
years ending in 1904: 

Annual precipitation, with averages, at seven stations in Wisconsin covering 

eleven years. 



Sta on. 



Amherst 

Koepenick 

Florence 

Oconto 

New London. 

^awano , 

Waupaca 

Average.. 



1894. 



In. 



1895. 1896. 1897. 



In. 



lo. In. 



23.8 
27.6 
29.8 

'27.9 



27.3 



24.9 

27.2 
29.9 



2r.3 



35.1 
32.2 
20.2 
36.0 

32.8 
83.6 

36.3 



30.2 
26.5 

26.7 
28.1 
27.4 
25.3 
26.5 

27.0 



In. 

28.7 
28.1 
27.5 
29.7 
29.0 
25..'? 
24.3 



1899. ' 1900. 



In. ' In. 



1901. 1 1902. ^ 1903. 1904. 



In. 



In. > In. 



In. 



Average. 



Inches. 



m.2 
SI. 3 

20,4 

3^A 



77,5 30.3 



?r.6 
46.6 

37.0 

as.o 

a^.6 



s&.i 



li3.1 




30.2 


84.7 


^.0 2r.7 


42.9 


43.0 


32.6 


S->.T 


43.3 




SI .7 


28.1 29.3 


34.1 


34.7 


31.8 


%.l 34.3 


28.8 


31.1 


30.8 

20.8 


26.0 30.8 


32.0 


32.0 


29.7 


29.6 30.8 


39.2 


34.2 


31.5 
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The summary given above, embodying observations of the yearly 
rainfall from 1894 to 1904, inclusive, at seven near-by stations, shows 
the average rainfall of this section for the above period to be 31.5 
inches. This is very conservative, for earlier observations for longer 
periods show larger averages, as will be seen from the following: 

Record of precipitation at two stations in Wisconsin prior to ISBJ^. 
(From Smithponian tables.] 



Station. 



Period 
covered. 



Embarrasft .. 
Weyanweca 



Years. 

35 
12 



Precipitation. 



Inches. 

38.3 
44.1 



There is reason to believe that the rainfall at the headwaters of 
these rivers is in excess of that on the lower part of the drainage 
area, where most of the obser\'ation stations are located. 

The following table compiled from Bulletin C, United States 
Weather Bureau, shows the results of observations of precipitation 
and temperature in the basins of Fox, Oconto, Menominee, and Wolf 
rivers for the years stated prior to 1876: 

Record of precipitation and temperature at nine stations in Wisconsin prior 

to 1876. 



1 

1 Period of 


Precipitation. 


Temperature. 


Station. i observa- 
1 tion. 


Spring. 


Som- 
mer. 

Inches. 

6.25 
11.46 
17.85 
14.50 
10.73 
10.24 

9.35 
12.49 
13.72 


Au- 
tumn. 


Win- 
ter. 


Year. 


Sum- 
mer. 


Win- 
ter. 


I 
Wautomfl 1 iPCTi-lffTi 


Inchei. 

6.50 
5.56 
6.74 
6.S0 
6.83 
7.65 
6.18 
8.14 
8.52 


Inches, 

1.06 
7.68 

14.28 
6.92 
7.06 
6.93 

10.43 
8.21 

10.57 


Inches. 

S.16 
2.83 

5.31 
8.93 
5.14 
8.70 
4.46 
5.73 
8.28 


Inches. 

25.92 
27.60 
44.18 
26.99 
29.76 
28.51 
82.42 
84.57 
86.09 


^F. 


T. 


Portage 1836-1*45 

Weyau wega 1881-1873 

Waupaca 1 I8ff7-im^ 

Menasha 1857-1868 

Appleton 1 1866-1871 

Green Bay | 1S58-1»J5 

Embarrass i 1S64-1874 

Escanaba i 1872-1S76 

1 


e.28 

es.ao 

70.17 
66.30 
67.48 
68.10 


19.81 
19.39 
90.48 
23.11 
20.16 
18.6» 

i8.as 


1 



It will be noted that the upper portion of this drainage area is 
scarcely represented in the above tables, the stations where rainfall 
observations were made being grouped in the lower portion of the 
river valleys. There is reason to believe that the average rainfall 
would be found to be sensibly larger for a series of stations more 
evenlv distributed so as to include the northern portion. 
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The following discharge measurements, gage heights, and rating 
table are the result of observations by hydrographers of the United 
States Geological Survey on Menominee River, near Iron Mountain, 
MicL: 



Discharge measuremenU of Menominee River at Homestead bridge, near Iron 
Mountain, Mich., 1902 to 1907. 



Date. 


Hydroffrapher. 


Width. 


Area of 
section. 


Mean 
velocity. 


Gaffe 
height. 


Dis- 
charge. 


1902. 1 
September 4 


Horton and Gregory. 
W. V. Savicki 


Feet, 


Sq. feet. 


Ft. pr, gee. 


Feet. 

1.90 
2.67 

6.40 
7.32 
4.20 
3.60 
10.38 
3.99 

7.95 
8.97 
2.06 
4.34 
8.26 
4.02 

7.43 
6.86 
3.67 
6.58 
3.24 

11.51 
11.67 
10.45 
9.92 

7.61 
2.98 
4.00 
8.18 
2.2 


See-feet. 

i.sae 


November 4 








1,564 


1908. 
April 91 


L. R. Stockman 

do 


202 


1,582 
2.000 
1.456 
I.S42 
2,875 
1.477 

2,812 
2.522 
1,101 

i,5n 

2,408 
1.511 

2,2n 
2,085 
1.421 
2,100 
1,340 

3.213 
3,247 
2,958 
2,824 

2.209 
1.214 
1,402 
1,2S1 
999 


2.22 

2.78 
2.17 
1.78 
«3.41 
1.93 

2.68 
8.01 
1.42 
2.00 
8.20 
1.94 

2.90 
2.32 
1.78 
2.60 
1.83 

8.40 
3.46 
2.90 

2.81 

2.63 

1.57 
1.67 
1.74 
1.25 


3.409 


April 19 1 


5,570 


July 20 


do 


208 
308 
212 
206 

210 
210 
206 
210 
283 
210 

220 
215 
208 
225 
207 

244 
244 

288 
238 

216 
205 
208 

2or 

195 


3,161 


AufiTUSt 25 


do 


2.387 


September 16 

October 27 


do 


9.490 


do 


2.856 


1904. 
May 18 


B. Johnson, jr 

do 


6.193 


June 1 


7.591 


Aumist 10 


do 


1.558 


September 6 

October 11 

November 18 

1906. 

April 12. . 


do 


3,176 


F. W. Hanna 

E. Johnson, jr 

S. K. Clapp 


7,714 
2.926 

6.588 


May 22 

June 15 


do 


4.718 


M. S. Brennon 

do 


2.624 


Julv 13 


5,230 


Augrust 13 

1900. 
April 18 


do 


2.469 


A. H. Horton 

M. S. Brennen 

do 


10,9U 


April 18 


11.244 


June 8... . 


8,753 


June 9 


do 


8,082 


low. 

April 18 


A. H. Horton 

G. A. Gray 


6.900 


June 20 


1,942 


Auinist 22 

October 16 


do 

do 


2,490 
2,278 


Dec. 17« 


do 


1,270 







Velocity obtained by floating Ice. 

^Affected by log gain. 

* Mean veloclty=S5 per cent of surface velocity. 

*Dec. 17 measurement taken under half open and half frozen conditions. 
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Mean daily gage height, in feet, of Menominee River near Iron Mountain, 
Mich., September 4, 1902, to December SI, 1907. 



Da,. 


Sept. 


Oct. 


Nov. 


Dec. 


j Day. 


Sept. 


Oct. 


Nov. 


Dec 


, »««. 




l.«7 
1.53 
1.56 
1.46 
1.55 
1.58 
1.67 
1.^50 
1.7? 
1.80 
1.50 
1.55 
2.S5 
2.9^> 
2.47 
1.82 


2.52 
2.80 
2.95 
2.72 
2.85 
2.95 
2.00 
2.50 
2.50 
2.40 
2.45 
3.27 
4.85 
6.07 
6.83 
C.57 


1.60 
2.22 
2.80 
2.25 
1.S5 
1.05 
2.70 
2.25 
3.45 
3..35 
3.60 
3.35 
3.05 
2.90 
2.85 
2.90 


1 1902. 

|17 


1.40 
1.46 
1.35 

i.as 

1.20 
1.46 
l.K 
1.48 
1.47 
1.40 
1.40 
1.35 
1.38 
1.56 


1.65 
1.92 
1.60 
1.66 
1.97 
1.66 
l.ff7 
2.42 
2.80 
3.22 
2.95 
3.67 
3.07 
2.S3 
2.76 


6.45 
6.65 
6.85 
6.00 
4.47 
4.46 
S.flO 
8.92 
8.45 
8.30 
8.00 
2.02 
2.55 
2.® 


2.56 


2 


,13 


2.70 


3 




19 


2.68 


4 


1.90 

i.ao 

2.00 
2.33 
2^25 
2.05 
1.92 
l.ST 
1.95 
1.05 

1.5a 

1.45 
1.40 


20 


2.75 


5 


21 


2.75 


6 


i2 :::::::::::::: 


9.ST 


8 


23 


2.40 


7 


24 


2.82 


9 


25 .:.::::::::::: 


2.8S 


10 


'20 


2.20 


11 


27 


2.10 


12 


128 


2.00 


IS 


12!) 


2.15 


14 . . . . 


30 


2 20 


15 


31 


2.10 


16 


1 











Mean daily gage height, in feet, of Menominee Rii)er near Iron Mountain, 
Mich., September 4, 1902, to December 31, 1907 — Continued. 



Day. 



Jan. I Feb. , Mar. 



iao3. 

1 2.5't 

2 2.52 

3 2.42 

4 2.4f 

6 2..10 

2.30 

7 2.25 

8 2.40 

9 2.36 

10 2.30 

11 2.35 

12 2.3f> 

13 2.20 

14 2.10 

15 2.18 

16 2.22 

17 2.25 

18 2.2.5 

19 2.32 

20 I 2.25 

21 2.10 

22 2.20 

23 2.22 

24 2.15 

25 2.12 

28 2.25 

27 2.;i5 

28 2.25 

29 2.35 

30 2.^5 

31 2.20 



2.35 
2.30 
2.20 
2.15 
2.15 
2.28 
2.25 
2.22 
2.20 
2.28 
2.40 
2.28 
2.22 
2.2.5 
2.20 
2.25 
2.2(1 
2.1>< 
2.20 
2.18 
2.10 
2.00 
1.95 
2.20 
2.25 
2.82 
2.4.5 
2.88 



2.38 


! 

4.68 


2.38 


5.15 


2.42 


5.65 


2.40 


0.35 


2.35 


2.25 


2.48 


4.75 


2.r)5 


ii.30 


2.68 


5.50 


2.72 


6.60 


2.72 


(>.05 


2.75 


6.25 


3.00 


7.2S 


8.82 


7.15 


3.55 


6.70 


3.50 


7.45 


3.43 


7..52 


3.55 


7.55 


4.25 


7. SO 


6.25 


8.30 


8.38 


7.45 


8.8.5 


7.58 


7.60 


7.05 


o.ao 


6.90 


6.95 


7.66 


5.8f» 


7.50 


6.15 


7.76 


5.42 


7.00 


6.S0 


9.45 


5.15 


0.b2 


4.65 


7.46 


4.30 





7.95 
7.h5 
9.65 
8.80 
9.45 
9.48 
0.72 
9.60 
9.89 
7.90 
8.98 
8.10 
9.90 
9.45 
0.18 
8.65 
7.60 
6.22 
7.55 
8.72 
9.05 
7.40 
9.40 
6.80 
7.80 
7.15 
8.45 
30.40 
11.85 
10.10 
10.75 



I 
J one. I July. 



9.30 
8.05 
0.80 
7.60 
7.05 
6.60 
8.40 
4.85 
4.86 
4.45 
3.00 
3.60 
4.40 
6.76 
4.50 
4.45 
4.56 
4.80 
3.75 
4.80 
2.30 
8.10 
2.70 
8.10 
2.80 
2.00 
3.80 

i.TO 

2.45 
2.00 



8.70 
4.80 
6.50 
3.85 
8.50 
7.40 
6.30 
6.96 
6.45 
5.25 
6.20 
6.00 
4.65 
4.60 
4.00 
3.40 
3.06 
2.75 
2.85 
2.40 
8.10 
4.80 
3.15 
8.10 
8.26 
4.80 
5.30 
6.70 
6.85 
8.20 
7.10 



.Vog. I Sept. 



6.25 


4.45 


6.20 


4.05 


4.55 


3.70 


660 


3.60 


6.60 


8.66 


8.00 


4.00 


9.00 


4.05 


8.90 


6.70 


7.20 


6.66 


6.70 


6.90 


6.75 


5.80 


6.60 


6.50 


6.60 


7.60 


5.40 


8.10 


6.60 


9.00 


6.60 


10.50 


3.70 


11.20 


4.06 


10.40 


4.26 


9.45 


4.ai 


8.70 


3.75 


8.00 


8.70 


6.86 


3.76 


6.96 


8.75 


6.35 


8.35 


6.90 


4.06 


4.45 


4.66 


6.60 


8.8B 


4.80 


3.90 


4.40 


4.00 


4.00 


4.55 





4.30 


3.80 


4.40 


3.80 


6.20 


8.75 


6.00 


4.10 


7.70 


4.00 


7.60 


8.80 


7.(rt 


3.50 


7.66 


3.65 


7.10 


8.60 


6.85 


3.40 


6.70 


4.10 


6.60 


4.95 


6.26 


8.60 


6.75 


3.20 


5.50 


3.25 


6.40 


3.55 


4.85 


3.25 


4.90 


2.»5 


4.90 


2.65 


4.90 


2.85 


6.20 


2.50 


5.80 


8.26 


4.35 


3.00 


4.20 


3.10 


4.05 


2.90 


8.89 


8.00 


3.90 


2.85 


8.86 


8.00 


3.81) 


3.10 


3.75 


3.00 


3.70 





8.60 
3.66 
3.56 
3.56 
3.70 
8.60 
3.40 
3.36 
8.86 
8.05 
2.90 
2.00 
2.60 
2.40 
2.46 
2.40 
2.40 
2.85 
2.65 
2.35 
2.30 
2.26 
2.35 
2.80 
2.35 
2.65 
3.15 
8.S6- 
3.10 
3.05 
8.15- 
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Mean daily gage height, in feet, of Menominee River near Iron Mountain, 
Mich., September 4, 1902, to December 31, 1907 — Continued. 



Day. 



1904. 



J«n. Feb. Mar. Apr. May. Judo. Jaly. Aug. 



8.. 

4.. 

5.. 

6., 

7.. 

8.. 

».. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
23.. 
23.. 
24.. 
26.. 
26.. 
27.. 



ao.. 

81. 



1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18., 
19.. 
20., 
21.. 



24.. 
25. 
26.. 
27. 
28. 
29. 
80. 
81. 



1906. 



3.20 
2.90 
2.70 
2.75 
2.75 
3.20 
3.60 
3.50 
3.45 
3.20 
3.10 
3.40 
4.^ 
4.30 
4.30 
4.35 
4.35 
4.40 
4.15 
4.10 
4.25 
4.25 
4.20 
4.20 
4.25 
4.20 
4.50 
4.45 
4.35 



2.60 
2.58 



2.35 
2.60 
2.60 
2.80 
2.8B{ 



3.20 



2.90 
2.92 
2.95 
2.78 
2.75 
2.50 



4.30 
4.25 
4.30 
4.50 
4.30 
4.25 
4.20 
4.20 
4.23 
4.00 
3.90 
3.95 
3.90 
3.85 
3.96 
3.80 
3.75 
3.75 
3.70 
3.90 
3.75 
3.60 
3.60 
3.55 
$.65 
3.55 
3.75 
4.55 
4.90 



i.70 



2.40 



2.55 
'2.35 



2.35 
2.40 
2.40 
2.45 



4.75 
4.70 
4.55 
4.10 
3.90 
4.50 
4.90 
4.dJ 
4.70 
3.95 
3.50 
3.00 
3.15 
6.iHi 
3.25 
3.00 
3.05 
3.35 
3.45 
3.15 
3.15 
3.40 
3.45 
3.75 
4.56 
4.G0 
4.35 
4.40 
4.30 
4.55 
4.60 



2.35 
2.38 
2.45 



2.60 
2.62 
2.60 



2.38 
2.30 
2.22 
2.25 
2.35 
2.60 
2.40 
2.45 
2.50 
2.65 
2.98 
3.40 
3.80 
4.60 
6.00 
7.60 
7.40 



4.65 
4.55 
4.35 
4.60 

5.10 
4.85 
4.70 
4.65 
6.06 
6.20 
4.10 
3.80 
3.65 
3.70 
3.75 
4.10 
3.96 
4.25 
4.40 
4.30 
4.35 
4.40 
5.45 
6.05 
7.35 
7.25 
7.45 
8.35 
7.75 
7.40 



7.40 
6.80 
6.70 
7.00 
7.90 
8.00 
7.45 
6.80 
6.80 
6.60 
7.00 
7.30 
7.40 
7.40 
6.70 
6.40 
6.10 
6.20 
5.80 
5.80 
5.70 
6.00 
6.20 
6.00 
5.80 
6.40 
6.80 
7.60 
8.00 
8.60 



7.90 I 

7.95 I 

8.70 I 

9.T0 

8.15 I 

9.70 

8.50 

10.40 

11.95 I 

(M .i 

11.80 I 

11.10 ' 

10.70 I 

10.53 

9.65 , 

9.05 I 

8.10 ' 

8.15 

8.15 , 

6.23 ' 

4.90 

0.15 

6.10 I 

7.05 

8.25 i 

9.60 ' 

(») .; 

10.90 

10.00 ' 

8.70 1 

8.00 I 



8.45 
6.95 
5.65 
6.30 
9.60 
7.30 
8.80 
7.50 
8.55 
8.50 
7.50 
6.70 
(i.70 
5.90 
5.40 
4.95 
4.00 
4.50 
3.70 
3.50 
3.50 
4.40 
3.70 
3.70 
5.45 
7.20 
6.75 
5.60 
6.70 
6.70 



I 



8.60 
8.40 
8.50 
9.10 
9.20 
9.20 
9.30 
9.20 
9.80 
9.00 
9.10 
9.00 
9.10 
8.30 
7.40 
8.60 
9.70 
10.10 
10.20 
9.30 
10.20 
7.40 
7.40 
7.40 
6.00 
5.20 
7.60 
5.60 
4.80 
5.80 
3.40 



3.00 
I 5.60 

2.40 

2.40 
I 3.50 
! 6.30 
, 6.90 

7.30 

6.30 
! 7.10 

5.20 
I 6.80 
! 5.70 

5.70 
I 5.8'J 
I 6.40 
I 7.30 

7.20 
10.20 
I 9.30 

6.70 
I 8.40 
I 6.50 
! 6.50 

5.80 
, 5.60 
I 7.80 

7.60 
, 8.00 
I 8.90 



4.60 
2.35 
2.20 
2.90 
2.80 
3.70 
3.60 
3.60 
4.20 
3.30 
4.10 
4.20 
1.80 
4.30 
3.75 
4.30 
l.do 
3.25 
3.05 
2.50 
4.30 
2.70 
2.30 
1.30 
2.75 
1.40 
2.70 
1.50 
3.10 
1.45 
1.30 



2.85 
8.30 
2.90 
3.00 
1.30 
2.70 
1.30 
1.20 
1.46 
3.20 
3.80 
4.40 
4.00 
1.90 
2.06 
3.70 
3.60 
4.00 
3.10 
3.15 
2.40 
3.65 
3.45 
3.90 
3.90 
3.40 
2.70 
2.30 
1.90 
3.03 
1.96 



Sept. Oct 



Nov. Dec 



5.50 


4.20 


8.60 


3.70 


6.40 


3.40 


7.10 


8.50 


8.00 


3.40 


8.00 


3.45 


7.60 


3.30 


7.60 


3.2s 


5.S0 


3.40 


4.20 


3.30 


6.20 


3.40 


4. CO 


8.20 


5.40 


3.20 


5.20 


3.30 


5.60 


3.30 


4.30 


2.80 


4.40 


2.50 


6.10 


2.65 


3.90 


2.60 


3.40 


2.70 


2.20 


2.72 


2.05 


2.25 


2.95 


2.00 


3.90 


2.22 


3.70 


2.28 


3.70 


Ji.20 


8.40 


2.28 


3.95 


2.10 


4.60 


2.12 


4.70 


2.07 


4.60 


2.00 



1.80 


3.06 


8.10 


3.15 


2.75 


3.65 


3.70 


2.65 


4.10 


4.96 


2.45 


8.75 


4.30 


2.75 


3.25 


4.00 


2.85 


8.50 


4.10 


2.66 


8.80 


4.10 


2.90 


4.85 


3.70 


3.80 


4.10 


3.15 


6.70 


8.10 


2.90 


7.60 


8.20 


3.10 


8.26 


8.20 


2.56 


7.80 


3.25 


2.85 


7.85 


3.05 


3.50 


6.40 


2.96 


8.40 


5.90 


8.05 


2.80 


5.66 


2.80 


3.15 


5.30 


8.85 


2.60 


6.20 


8.15 


2.70 


5.00 


2.90 


2.96 


6.00 


2.90 


2.36> 


5.05 


2.67 


2.55 


6.05 


2.77 


8.80 


5.16 


2.85 


3.90 


5.05 


2.75 


8.95 


6.16 


2.42 


4.15 


5.05 


1.^ 


4.00 


4.85 


1.75 


3.60 


4.35 


2.00 


3.37 


4.30 
8.90 


3.07 


2.80 


2.82 


3.30 


3.00 


2.»> 


3.30 


7.20 


2.60 


8.20 


8.00 


2.42 


3.00 


7.80 


2.42 


8.00 


7.00 


2.35 


3.00 


6.30 


2.40 


2.95 


5.30 


2.43 


2.88 


4.60 


2.40 


2.92 


4.40 


2.35 


3.00 


4.10 


2.40 


8.00 


3.70 


2.45 


8.00 


3.35 


2.50 


2.90 


3.00 


2.55 


2.96 


2.93 


2.80 


3.10 


3.60 


2.90 


3.15 


4.80 


2.S) 


8.05 


4.40 


2.98 


2.90 


4.80 


3.10 


2.88 


4.90 


3.80 


2.90 


4.80 


8.60 


3.06 


4.40 


3.50 


3.05 


8.80 


3.60 


8.10 


3.50 


8.. 30 


3.03 


8.45 


8.56 


3.16 


3.15 


3.50 


3.20 


2.95 


3.40 


3.05 


8.05 


8.20 


2.90 


2.85 


8.20 


2.50 


2.80 


3.20 
3.30 


1.80 



2.43 
2.20 
2.22 
2.26 
2.56 
2.50 
2.31^ 
2.92 
2.96 
2.97 
2.76 
2.50 
2.82 
2.27 
2.33 
2.38 
2.47 

2.sa 

2.47 
2.27 
2.22 
2.43 
2.37 
2.40 

'2! 47' 
2.33 
2.20 

(=»> . 

i'.io 



1.80 

1.75 

2.25 
2.30 
2.25 
2.65 
3.30 
8.15 
8.20 
3.20 
3.3a 
3.20 
3.45 
3.30 
3.25 
3.40 
3.80 
3.25 
3.00 
2.95 
2.85 
2.70 
2.60 
2.60 

2.ee 

2.65 
2. TO 
2.56 
2.40 
2.40 
2.48 



* Gage tinder water. 

• River frozen. 
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WATER POWERS OF WISCONSIN, 



Daily gage height, in feet, of Menominee River at Iron ^Mountain, Mich^ 
S^epternber 4, 1902, to December SI, 1907— Continued. 



Day. 



Jan. 


Feb. 


Uar. 


Apr. 


May. 


Jane. 


July. 


Ao«. 


Sept. 



Oct. 



1., 
2., 
8.. 
4.. 
6.. 

6.. 

7. 
8.. 
9.. 
10.. 

11.. 
12.. 
IS.. 
U.. 
16.. 

16. 
17., 
18.. 
19.. 
SO.. 



21. 
29., 
28., 
24. 
25.. 

29.. 
27.. 
28., 
29.. 
30., 
31.. 



1906. 



1 Gage reader left. 



2.48 


4.56 


2.42 


4.1 


2.4 


4.0 


2.6 


4.06 


2.5 


4.0 


2.e 


3.0 


2.68 


3.8 


2.6 


3.75 


2.4 


3.6 


2.4 


3.56 


2.3 


8.4 


2.4 


3.4 


2.85 


3.42 


3.46 


8.4 


3.0 


3.3 


3.6 


3.25 


3.5 


3.25 


3.35 


3.20 


3.0 


3.35 


2.7 


8.4 


2.7 


3.3 


2.8 


8.3 


2.75 


8.25 


2.8 


3.25 


3.2 


3.20 


4.15 


3.25 


4.85 


3.2 


fi.3 


3.05 


5.0 




4.8 




4.8 





8.0 


3.8 


3.0 


8.9 


2.96 


4.3 


8.9 


4.7S 


2.8 


4.9 


2.82 


4.92 


2.9 


6.0 


2.82 


6.06 


2.9 


6.36 


2.9 


6.1 


3.0 


7.16 


3.06 


7.9 


3.1 


8.26 


8.0 


8.9 


3.0 


10.6 


3.0 


11.06 


2.95 


11.4 


2.9 


11.7 


8.0 


18.1 


2.96 


13.7 


2.06 


14.3 


8.05 


14.1 


3.06 


13.2 


2.95 


12.15 


2.9 


11.9 


8.06 


10.7 


3.3 


10.1 


3.4 


9.6 


3.45 


9.4 


8.55 


9.2 


3.6 





8.6 
9.0 
9.4 
9.6 

9.8 

9.1 
8.2 
8.5 
7.6 
7.8 

7.8 
7.1 
7.2 
6.1 
6.2 

6.5 
G.S 
fi.7 
0.2 
5.8 

6.15 

4.36 

2.8 

4.5 

4.7 

6.5 

7.0 
6.7 
7.7 
8.3 
8.9 



8.8 
6.8 
7.0 
0.1 
7.0 

6.0 

8.4 
10.7 
11.8 
10.3 

8.1 
7.7 
6.7 
4.0 
8.7 

4.6 
2.9 
2.4 
2.8 
8.3 

4.8 

4.75 

4.3 

4.2 

8.0 

2.6 

8.35 

9.0 

8.8 

9.1 



9.2 

8.8 
7.6 
8.0 
6.4 

6.2 
4.1 
4.0 
3.0 
4.76 

4.4 
4.3 
3.9 
4.1 
4.0 

4.3 
4.1 
8.8 
8.6 
4.2 

8.9 
8.4 
4.2 
8.9 
8.8 

8.2 
3.8 
8.0 
8.4 
3.0 
2.8 



2.7 


2.6 


2.9 


2.9 


8.6 


2.25 


2.66 


8.1 


2.3 


2.4 


8.8 


2.4 


2.7 


2.66 


2.5 


8.76 


2.6 


2.45 


4.25 


2.8 


2.4 


4.0 


2.4 


2.6 


8.8 


2.6 


2.6 


8.5 


2.1 


2.55 


3.2 


2.0 


2.75 


Z.Z 


2.4 


2.65 


2.75 


4.0 


2.7 


2.4 


3.9 


2.75 


2.6 


8.7 


2.4 


2.6 


8.9 


3.23 


4.1 


8.7 


4.05 


8.8 


8.4 


4.15 


8.1 


3.1 


5.0 


2.9 


2.9 


I 


2.6 


2.75 




8.85 


8.0 




8.2 


2.9 




8.0 


2.8 




8.9 


2.7 




4.1 


8.66 




8.8 


8.8 




8.6 


2.75 




8.5 


2.7 




3.25 


2.8 




2.8 







Day. Mar. Apr. 


May. 


1 Jane. 

i 


1 July. 


1 Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1907. 
1 




7.3 
7.0 
7.3 
7.7 
7.6 

7.3 
7.5 
7.6 
7.3 
6.9 

0.6 
0.5 
6.3 
6.1 
6.0 

6.9 
6.S 
5.8 
5.7 
5.6 

5.8 

6.1 
7.3 
S.^ 
S.5 

B.^ 
3.9 
8.8 
8.6 
7.6 


7.6 
7.8 
8.4 
9.0 
9.6 

9.8 
9.8 
10.2 
10.4 
8.5 

9.4 
9.5 

9.7 
10.3 
13.3 

14.1 
14.7 
14.3 
12.7 
13.0 

11.8 
10.9 
12.6 
11.3 
10.0 

10.0 
10.0 
9.8 
9.7 
9.0 
8.5 


8.6 
8.0 
7.8 
7.6 
8.3 

7.6 
5.2 
5.3 
6.3 
6.4 

6.8 
4.7 
3.2 
2.9 
4.0 

3.2 
2.6 
2.9 
3.6 
3.0 

8.5 
3.8 
3.9 
3.2 
4.5 

4.8 
6.6 
0.8 
6.2 
6.0 


6.9 
1.9 
6.1 
6.8 
5.3 

4.6 

4.5 
4.2 
4.1 
8.7 

8.0 
2.2 

4.7 
4.7 
4.6 

3.5 
2.0 
3.7 
2.1 

1.9 

1.9 
2.1 
1.4 
1.6 
1.3 

1.2 
1.6 
1.4 
1.4 
1.6 
1.3 


1.8 
1.6 
1.5 
1.6 
1.2 

1.1 
1.3 
1.4 
1.4 
1.8 

1.7 
1.0 
1.9 
1.7 
1.6 

1.5 
1.6 
1.6 
1.8 
1.8 

2.8 
2.6 
2.0 

3.2 
1.7 

3.1 
2.9 
2.8 
2.6 
2.5 
1.8 


1.6 

1.2 

1.85 

1.6 

1.0 

2.0 
2.0 
1.9 
1.8 
1.7 

1.7 
1.9 
1.9 
1.8 
2.0 

2.0 
2.3 
2.3 
3.8 
4.0 

4.8 
4.8 
6.0 
5.3 
5.3 

5.2 
5.0 
4.9 
4.4 
3.7 


3.4 
8.8 
3.2 
3.8 
8.8 

8.8 
3.8 
3.1 
8.6 
8.6 

3.4 
3.6 
3.6 
3.6 
3.2 

3.2 
3.3 
3.0 
2.8 
2.8 

2.9 
2.5 
2.5 
2.6 

2.Q 

2.4 

2.8 

3.0 

2.4 

2.46 

2.4 


2.4 
9.4 
2.6 
2.8 
2.6 

2.46 
2.6 
2.6 
2.6 

1.9 
1.6 
1.7 

1.8 
2.0 
2.4 
2.2 

2.1 

2.2 
2.4 
2.2 
2.5 
2.9 

2.7 
1.3 
1.9 
1.8 
1.8 


1.8 
1.8 
1.9 
1.9 
2 1 


2 




3 




4 




5 









2.2 

3 


7 




8 




3 


9 




8.0 
2.8 


10 , 




11 




2 6 


12 




2.1 


13 




2.1 


14 




2.2 


15 




2.8 


16 




2 3 


17 




2 3 


IS 




2*3 


19 




2.4 
2.5 

2.3 


20 




21 . 




22 




2.3 


23 




2.3 


24 


13.9 
4.3 

4.8 

5.a.> 

6.65 
7.2 
7.5 
7.5 


2.5 


25 


2.5 


28 


2.4 


27 


2.3 


28 


2.3 


29 


2.3 


30 


2.3 


31 


2.3 






Averagre 





7.or 


10.1 


4.77 















*Ice went out. 



MENOMINEE RIVER, 
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Bating tahle for Menominee River near Iron Mountain, Mich., Beptember kf 
1902, to December SI, 1905. 



Gage 
height. 


Discharge. 


Gave 
height 


Discharge. 


Gage 
height. 


Discharge. 


hfc 


Discharge. 


Feet, 


Second- feet. 


F^et 


Second-feet. 


FeeU 


Second'feet. 


Feet, 


Second- feet. 


1.9 


1,032 


2.8 


2.080 




8.242 


0.8 


6.230 


1.9 


1,004 


2.9 


2,150 




8,819 


7.0 


5.420 


1.4 


1.150 


8.0 


9.290 




8,890 


7.9 


5.615 


1.5 


1,219 


S.l 


2.290 




8,474 


7.4 


5.S15 


1.0 


1,282 


8.2 


9,301 




8,559 


7.0 


6.095 


1.7 


1,840 


8.8 


2.e9 




8.080 


7.8 


0.285 


1.8 


1,410 


8.4 


2,508 




8.708 


8.0 


0,450 


1.9 


1,475 


8.5 


2,575 




3.866 


8.5 


7,060 


2.0 


1,640 


8.6 


2,047 




4.028 


9.0 


7,080 


2.1 


1,000 


8.7 


2,719 




4.188 


9.5 


8,280 


2.9 


1,079 


8.8 


2,792 




4.845 


10.0 


8,970 


2.9 


1,739 


8.9 


2,890 




4.510 


10.6 


9,070 


2.4 


1.800 


4.0 


2,940 




4,080 


ll.O 


10,870 


2.0 


1,942 


4.2 


8.090 




4,800 


11.5 


11.070 


2.5 


1,874 


4.1 


8.015 


0.0 


5,040 


19.0 


11,770 


2.7 


2,011 


4.3 


8.160 


0.7 


5.135 







Rating table lor Menominee River near Iron Mountain, Mich,, lor 1906, 



Gage 
height 



feet. 

2.00 
2.10 
9.20 
2.80 
2.40 
2.50 
2.00 
9.70 
2.80 
2.90 
3.00 
8.10 
8.90 



Discharge. 


height 


Second- feet. 


Feet, 


1,540 


3.80 


1.600 


8.40 


1.079 


8,50 


1.789 


3.00 


1,800 


8.70 


1.874 


3.80 


1,949 


3.90 


2.011 


4.00 


2,080 


4.10 


2,150 


4.20 


9,290 


4.80 


2,290 


4.40 


2,301 


4.50 



Discharge. 



Second-feet. 

2,432 
2,503 
2,575 
2,047 
2,719 
2,799 
2.806 
2.940 
8,015 
3.000 
8.166 
3,249 
3.319 



Gage 
height. 



Feet. 

4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 



Diflcharge. 


Gage 
height 


Second- feet. 


Feet, 


3,396 


6.80 


8,474 


7.00 


8.559 


7.80 


3,680 


7.40 


3,709 


7.60 


8,865 


7.80 


4.028 


8.00 


4,188 


9.00 


4,845 


10.00 


4,510 


11.00 


4,680 


18.00 


4,800 


18.00 


5,040 


14.00 



Discharge. 



Second-feet. 

5,280 
5,420 
5,615 
5;815 
6,025 
6,235 
6,450 
7,630 
8,960 
10,250 
11,660 
13.100 
14.000 



Note— The above tables are npplical)Ie only for open-channel conditions. It is based 
on discharge measurements made during 190?-1906. and is fairly well defined. 
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WATER POWERS OF WISCONSIN. 



Estimated monthly discharge of Menominee River near Iron Mountain, Mich., 
September, 1902, to December SI, 1905. 

[Drainage area, 2,415 square miles.] 



Data. 



1002, 

September (4^») 

October...*** 

No veTDber. ........ 

December.....,,,., 

UQff. 

April 

May 

Jutie*****.^.... — 

Joly 

August 

September *** 

October... 

November 

Decembef.... 

. IWH.i 

«!:---"- 

Jun^..* 

Julj.. 

Auffnat * *, 

September.****..** 
October............ 

November......... 

December.......... 

April * 

MBy.... 

Jtine. 

July 

*\uBru St,... ......... 

f^t<i»Tembef 

October. * 

November 

December**...* 

JriTiTiary *... 

tVbnmry , 

Mji reli * * . . 

April 

May 

.Tune 

July, 

Auraist... ...., 

September 

October (1'39) ... 





Disoharfs. 




Run-off. 


MflximQia , 


JdlnlmDm. 


Mean. 


Per square 
mUe. 


Depth. 


Sec-feet. 


Seo.-leet, 


Sec. -feet. 


Sec. -feet. 


Inches. 


l.Tre 


i,<m 


1,896 


0.586 


0.538 


£pti^5 


1,VM 


1,606 


.661 


.76* 


^,309 


S.SOU 


2,a» 


1.17 


1.80 


*,WT 


i.isa 


1,900 


.TW 


.011 


»,7W 


I,7!» 


5.17B 


2.80 


2.14 


U.fiOQ 


i,«s 


7,400 


8.57 


8.10 


«,€» ^ 


1,M0 


8,417 


1.57 


1.41 


«,ff7t» 


i,aNt 


8,6521 


1.70 


1.47 


T.eaD 


2,497 


4.040 


1.04 


1.68 


10,GfiU 


;i,57a 


6,001 


2.85 


2.11 


&,iwa 1 


£f713 


4,057 


1.04 


1.68 


»,a» 


l,!i?l 


2,505 


1.16 


1.04 


2«71» 


I,1t)5 


2.160 


l.OB 


.8M> 


S.1S0 


2,083 


8,005 


1.84 


1.65 


IJpTiO 


3,030 


7,8T0 


8,76 


8.26 


B,41Q 


2,W5 


4,701 


8.21 


1.98 


a,3M 


1,0&4 


2,196 


1.06 


.909 


a,M« 


1,0S£ 


2,126 


1.01 


.880 


3,0^ 


lal<> 


2,48S 


1.15 


1.03 


(JJi5 


1,640 


8.660 


1.74 


1.51 


z,sm 


1,373 


2,298 


1.06 


.040 


aaw 


1,979 


1,838 


.877 


.761 


7.140 


4,365 


5,262 


2.10 


2.44 


b,2&a 


1^,509 


6.810 


f.8i) 


8.25 


r^HiO 


i,eo« 


5,011 


2,07 


2.81 


744U 


i,fi/r5 


8,850 


1.50 


1.83 


S.O»i 


1,510 


2.130 


.880 


1.09 


€,150 


e,aao 


8.2S4 


1.36 


1.52 


2,tTll 


i*Tn 


2.163 


.896 


1.03 


2,*S^ 


1,410 


2,204 


.913 


l.(tt 


^*S39 


i,s*d 


2,065 


.863 


.995 


3,Wt 


l.TiO 


2,370 


0.979 


1.13 


3,300 


Z,200 


2,500 


1.07 


1.11 


si^na) 


^,090 


2,250 


.990 


l.OT 


la.ltfJ 


2,790 


8.010 


3.3d 


8.70 


B,a7a 


1,7*0 


5.610 


2.32 


2.68 


lf>,7W 


1,7*0 


5.010 


2.08 


2.32 


7,9yo 


*,f«ea 


3,500 


1.45 


1.67 


3*130 


3,310 


2,400 


.992 


1.14 


S.IMO 


1,510 


2,160 


.803 


1.00 


3,710 


1.710 


2.140 


.884 


.62 



>'.,re._yj,jiies are rutod as follows: January and March to October, fair. It Is 
probable that Ice conditions aflfi-ctod the flow during February and that the value giren 
above is considerably In excess of the true value. 

A Ice conditions January. 
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KOSS, MICH. 

This station was established June 21, 1907. It is located on a 
Wisconsin and Michigan railroad bridge 1,000 feet southwest of 
Koss, Mich. 

The general direction of the channel is straight for 1,000 feet 
above station and also for 3,000 feet below station. The width at 
ordinary stage is 300 feet broken by one pier. (Looking down 
stream.) The right bank is of medium height and wooded and 
not liable to overflow. The highest velocity is on the left side of the 
stream. The left bank is high and not wooded. There is an island 
down stream 800 feet from the station which causes tJhe river to 
divide for a short distance. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is at the left end 
of bridge directly over the inner side of bridge abutment. The zero 
is indicated by a red paint mark. 

A standard chain gage, which w^as read during 1907 by Guy H. 
Bronoel, is fastened to the upstream side of the bridge. The length 
of the chain from the end of weight to the center of marker is 30.93 
feet. The gage is referred to bench marks as follows: (1) Top 
of railroad track opposite the gage box is 28.55 feet above the datum 
of the gage. 



Discharge measurements of Menominee River at Koss, Mich., in 1907. 


Date. 


Hydrograpber. 


Width. 


Area of 
section. 


Mean 
velocity. 


(}affe 
height. 


Dis- 
cbarf^e. 


Remarks. 


Jane 21.. 
July 19.. 
Aaor. 23.. 
Oct. 15.. 
Nov. 12.. 


G. A.Gray 

G. A. Gray 

G. A. Gray 

G. A. Gray 

G.A. Gray 


Feet. 

246 
242 
235 
280 

278 


Sq.ft. 

l.SflO 
1,380 
1.147 
1..543 
1,460 


Fl. per 
see. 

2.32 
1.83 
.90 
1.82 
1.71 


Feet, 

8.04 
7.27 
6.15 
7.35 
7.10 


8q.-/t. 

3,869 
2,652 
1.081 
2.953 
2,687 


Good. 
Good. 

Logs running. 
Logs running. 



Discharge measurements of Menomonie River near Koss, Mich., in 1908. 



Date. 



1008. 
January 21... 
February U. 

March 10 

March 10 



j Hydrographer. 



Width 



Area of 
section 



A. Gray 

.. do 

.. do 

.. do 






Feet. 



238 
274 



283 



Sq. 
feet. 



1,353 
1,506 
1,349 
1.340 



Mean 
velo- 
city. 



Ga^e 
height. 
Water 

sur. 



Ft. per I 
sec. I 

1.39 
1.22 
1.80 
1.28 



Feet. 



7.15 
7.7 
7.86 
7.85 



Dis- 


Av. 


charge 


depth 
of ice. 


Sec-ft. 




1,886 


1.1 


1.837 


1.9 


1.754 


1.76 


1.756 


1.75 



Depth 

of 
snow. 



No. 
.6 
.8 
.8 
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Record of thickness of Ice at Koss, Winter, 1907-8. 

1907. Feet. 

r>ec. 1. Average thickness of ice 8 

Dec. 10. Average thickness of Ice 8 

1906. 

Jan. 8. Average thickness of ice 8 

Jan. 13. Average thickness of ice 9 

Jan. 20. Average thickness of Ice 1.0 

Jan. 27. Average thickness of Ice 1.1 

Feb. 7. Average thickness of Ice 1.4 

Feb. 14. Average thickness of Ice 1.2 

Feb. 21. Average thickness of ice 1.8 

Feb. 28. Average thickness of ice 1.4 

Mar. 6. Average thickness of ice 1.8 

Mar. 13. Average thickness of ice 1.6 

Mar. 20. Average thickness of Ice 1.6 

Apr. 11. River opened. 

Daily Gage Height of Menominee River at Eoss, Mich., for 1907, 



Day. 


Jnne. 


July. 


Ang. 


Sept. 


Oct. 


Nov. 


Deo. 


1 ! 


7.55 
8.04 
7.55 
7.54 
8.02 
8.02 

8.35 

7.7 

7.9 

8.15 

7.75 

7.4 

6.96 

7.55 

8.0 

7.85 

7.7 
7.6 
7.3 
7.6 
7.65 

7.0 

7.8 

7.65 

6.75 

7.35 

7.45 

7.6 

0.7 

7.26 

6.95 


7.3 

6.6 

6.9 

6.85 

6.95 

7.75 

7.0 

6.75 

7.0 

6.75 

7.0 

6.75 

7.0 

7.75 

0.55 

6:75 

6.7 

0.7 

6.75 

6.5 

6.7 

7.1 

7.65 

6.8 

7.15 

7.5 

6.4 
7.35 

7.45 
6.45 


7.35 

6.1 

7.2 

6.6 

7.6 

7.6 

7.9 

6.7 

8.05 

6.6 

8.25 

8.35 

8.6 

8.25 

7.7 

7.56 

7.85 

8.2 

8.8 

9.6 

0.6 

9.75 

9.65 

9.6 

9.45 

8.95 

9.0 
8.65 

8.55 
8.2 


8.1 

7.4 

7.6 

7.65 

7.4 

7.2 

6.85 
6.95 
7.05 
7.0 
7.05 

7.2 

7.05 

7.06 

7.4 

8.0 

7.45 

7.4 

7.4 

7.3 

7.3 

7.3 
7.3 
7.26 
7.15 

6.95 

6.9 

7.15 

7.1 

7.06 


6.9 
6.9 
6.9 
7.0 
7.1 
7.15 

7.05 
7.00 
7.0 
7.0 
7.0 

7.1 

0.95 

6.7 

6.7 

6.96 

6.9 
6.9 
7.1 
7.1 
7.1 

7.1 
7.2 
7.2 
7.1 
7.0 

7.0 
6.9 
6.8 
6.8 


6.95 


2 1 ;** 


6.3 


8 1 


6.8 


4 


7.1 


6....: J 


7.0 


6 


7.0 


7 


7.0 


S 


7.0 


9.. !' ■ 


7.0 


10 




7.0 


11 




7.1 


12 




7.1 


18 




7.1 


u 




7.0 


16 




7.0 


16 i 




6.9 


17 




6.9 


18 




7.15 


19 




7.0 


20 


.. (^) .. 


6.9 


21 


8.02 

8.0S 
8.04 
8.56 
8.0* 
8.00 

8.00 
8.06 
8.03 
8.08 


6.9 


22 


6.9 


23 


6.9 


24 


6.9 


25 


6.9 


26 


6.9 


27 


6.9 


28 


6.9 


29 


7.0 


30 


7.0 


81 


7.0 













^Station established. 



The following table of drainage areas of Menominee River at 
various points is compiled from Water-Supply and Irrigation Paper 
No. 83: 

Menominee River drainage areas. 

Square miles. 

Brale River above Iron River 170.0 

Iron River above mouth 94.7 

Brule River, including Iron River 264.7 

Brule River above Paint River 305.0 

Paint River at mouth 738.5 

Brule River at junction with Mlchlgamme River 1,044.0 

Michigamme River at mouth • 723.7 

Menominee River at Junction of Brule ahd Michigamme rivers 1.767.7 
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Square milei. 

Menominee River above Junction with Pine Bivcr 1,883.0 

Pine River 566.0 

Menominee River, including Pine River 2,419.0 

Menominee River above Sturgeon River 2,538.0 

Sturgeon River at mouth 396.0 

Menominee River, including Sturgeon River 2,034.0 

Menominee River above junction with Pemebonwon River 2,993.0 

Peme Bon Won River 163.0 

Menominee River, including Pemebonwon River 3,156.0 

Menominee River above Junction with Pike River 8,274.0 

Pike River 292.0 

Menominee River, including Pike River 3,566.0 

Menominee River above Little Cedar River 3,79(2.0 

Little Cedar River 149.0 

Menominee River, including Little Cedar River 3,941.0 

Menominee River at mouth 4,113.0 



Water Powers. 

general conditions. 

Principally because of the opening up of the many rich and valu- 
able iron mines of this region, and the resulting extensive railroad 
building, the valley of Menominee River has had a rapid develop- 
ment. The following railroads at present have extensions in this 
territory: Chicago, Milwaukee and St. Paul; Chicago and North- 
western; Minneapolis, St. Paul and Sault Ste. Marie; and Wiscon- 
sin and Michigan. All of them cross the Menominee one or more 
times, and several are near enough to run short spurs to the import- 
ant water-powder sites. The developed water power is at present 
used for the most part in mining and for the operation of lumber, 
paper, and pulp mills. 

Menominee River varies in width from 200 to 600 or 700 feet far 
up toward the headwaters. For the first 7 miles from the junction 
of the Brule and Michigamme there are no heavy rapids, but, in the 
language of the lumberman, there is ^'strong water" all the way and 
probably many good water-p<nver sites. 

BAD WATER RAPIDS. 

The first notable rapids, known as the Bad Water rapids, occur 
7 miles below the head of the river, in sec. 27, T. 40 :N'., R. 19 E., at 
a point where the river, 100 feet wide, descends 5 feet over a ledge 
of rock. AVhile definite information is lacking, it is likely that a 
dam could bo built here, giving a head of 10 feet. 
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TWIN FALLS. 

About 31/2 miles below Bad Water rapids, in sec. 2, T. 39 N., 
E. 19 E., are the Twin Falls, about one-half mile apart. The verti- 
cal fall in each case is 12 feet, but the adjacent rapids are sufficient 
to increase the total descent to 28 feet. 

PINE RIVER RAPIDS. 

For 6 miles below the foot of Twin Falls the total descent of the 
river is but 20 feet, and the only rapids worthy of note are those 
extending for about five-eights of a mile on both sides of the mouth 
of Pine River. Here an island divides the river into two dhannels 
with rocky bed. The descent of the rapids at this point is said to 
be 6 feet, but as the banks are high a dam could develop more than 
this. Pine River increases the drainage area by 686 square miles. 

HORSE RACE RAPIDS. 

The most important rapids between Twin Falls and Big Quin- 
nesec Falls, called the Horse Race, are found in sec. 7, T. 38 N., 
R. 20 E., both above and below the Chicago, Milwaukee and St. 
Paul railroad bridge. These rapids consist of two pitches, the upper 
of about 20 and the lower of 8 feet descent, separated by about 
2,000 feet of less swift water. As the banks are high and the river 
narrow, it seems likely that a dam could be economically constructed 
here to develop about 40 feet of head. This site is only 3 miles from 
Iron Mountain, Mich. A view of the lower end of these rapids is 
shown in Fig. 1, Plate VII. 

BIG QUINXESEC FALLS. 

A little over 7 miles below the mouth of Pine River, and 4 miles 
from Quinnesec, are the Big (Upper) Quinnesec Falls. These are 
located in sec. 6, T. 38 N., R. 20 E. A view of these falls is 
8ho\TO in Fig. 2, Plate VII. 

At Upper Quinnesec Falls the river narrows to hardly more than 
50 feet wide (map measurement) between rocky banks of igneous 
origin. Immediately at the foot of the falls the river widens out, 
and about 800 feet below is 700 feet across. On the Wisconsin side 
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KiR. 2. THE HORSE RACE. MENOMINEE RIVER. 




Fig. 2. UPPER Ql'INNESEC FALLS, NEAR IRON MT.. MICH. 
Menominee River. 54 feel head imi>rove<!. 
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the banks are 80 to 100 feet high and on the Michigan side 30 to 
40 feet.^ 

Below the falls the river descends only 2 feet to the mile for a 
distance of about 3 miles. At present only 64 feet of the total head 
is improved, one-half of the power being used to compress air for 
the supply of the Chapin Iron Mines at Iron Mountain, 3^/^ miles 
distant. The remaining portion is to be harnessed in 1905 and used 
for operating mines at Norway, 9 miles away. On acount of the local 
conditions it is unlikely that much more than the present head can be 
economically developed. 

LOWEE OE LITTLE QUINNESEC FALLS. 

Four miles below in sec. 10, T. 38 N., R. 20 E., are the Little (low- 
er) Quinnesec Falls, which, together with the upper falls, described 
above, form the most important powers on the river. For the greater 
portion of the distance between the upper and lower Quinnesec Falls 
there is comparatively quiet water. The greater part of the descent 
of 24 feet in this distance occurs in the lower 2 miles. Above the 
upper and below the lower falls the banks are generally high near the 
the river, but between these falls the hills recede from the river an 
average distance of about one-half mile and are separated from it by 
a flat and in some places swampy area. A view of the Falls is shown 
in Plate VIII. 

Maj. T. B. Brooks, who reported on the geology of this district, 
considered that the shore deposits indicated the presence of a lake at 
a comparatively recent date. 

Above Little Quinnesec Falls the river runs southwest, but at the 
foot of the falls it suddenly turns at right angles and runs southeast, 
the water surging down an incline of about 45® and then plunging in- 
to the comparatively still water of the basin below. The total fall 
is 62 feet. A short distance above the falls the river is 250 feet wide, 
but narrows down at the pitch to about 50 feet. The falls are hemmed 
in by great masses of greenstone and schist rock. Along the Michi- 
gan side a steep cliff of greenstone at least 140 feet high forms the 
bank for a distance of a mile or more. A smaller, but similar, rib of 
rock forms the Wisconsin bank for about 700 feet. 

Formerly Little Quinnesec Falls were partially developed under 25 
feet head for woodpulp grinding; but in 1898 they were redeveloped 

» Tenth Census, vol. 17. 
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by the Kimberly & Clark Company for wood-pulp and paper manu- 
facturing. A ledge of rock, which is used for a bridge pier, divides 
the falls into two channels. The present development gives a net 
head of 62 feet, equivalent to 8,370 theoretical horsepower. An ac- 
tual installation of turbines, generating 5,800 horsepower, consumes 
all the available power. 

SAND POETAGE BAPIDS. 

These rapids lie between Little Quinnesec Falls and the mouth of 
Sturgeon River. They receive this name because the Indians, in mak- 
ing their "carry" around part of them, passed over a large amount of 
sand. The rapids are scattered along a distance of 6 miles, in which 
space there is a descent of 60 feet. About half of this amount is con- 
centrated in the 1% miles between the falls and the old cable bridge 
or ferry below. As the topographic map shows very high banks, 
fairly close together, a head of 25 feet or more may some day be de- 
veloped here. The Chicago and Northwestern Railway is distant 
only 1.5 miles. 

Between the above-described dam site and a point 2.5 miles below, 
the river descends 27 feet. A point due south of Norway, MioL, and 
on the road leading from that city is probably the best location for 
the dam to develop this fall, but even here a dam not less than 700 
feet long would probably be required. 

Menominee River descends but 6 feet between this point and the 
mouth of Sturgeon River. This may be considered a part of the 
Sturgeon Falls power. 

STURGEON FALLS. 

From below the mouth of Sturgeon River to a point just above 
Pemebonwon River, a distance of 10 miles, the drainage area in- 
creases from 2,934 square miles to 2,993 square miles. In this stretch 
are Sturgeon Falls, one-half mile below the mouth of Sturgeon River, 
in sec. 22, T. 38 X, R. 21 E., Wisconsin. These falls have high 
rock-ledge banks, with two pitches aggregating 13 feet. By backing 
tlie water a distance of about 3 miles this head could be increased to 
15 feet. At the head of the falls the river narrows to about 200 feet, 
but at the foot it spreads out into a broad basin. In order to use iShe 
power it will probably be necessary to bla^^t out a race in the rocks or 
build a flume and locate the mill at or near the foot of the rapids. 
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In the next 10 miles the river descends only 17 feet, with a fairly 
even grade, except for two or three small rapids. The largest of these, 
Nose Peak rapids, is about 1,000 feet long and descends about 4 feet. 

PEMENA DAM AND RAPIDS. 

A logging dam which, together with the adjacent rapids, gives a fall 
of 14 feet in a distance of a quarter of a mile, is located in sec. 24, T. 
37 N., K. 21 E. The Minneapolis, St. Paul and Sault Ste. Marie 
Railway crosses the river 2^/^ miles above the dam and passes within 
a fraction of a mile from it. The operation of a dam at this point 
for limibering purposes greatly lessens the amount of available power. 
At the present rate of progress, however, this dam will be needed for 
logging only a few more years. It has been found elsewhere in the 
State that river logging, except for pine, can not compete with rail- 
road transportation. 

From below Pemebonwon River to a i)oint just below Pike River, 
a distance of 18 miles, the drainage area increases from 3,166 square 
miles to 3,566 square miles. Pemena, Chalk Hill, and White rapids 
occur in this distance. 

About a mile above the mouth of Pemebonwon River, in sec. 8, T. 
36 X., R. 21 E., the Pemena rapids begin. They extend for a distance 
of about 2 miles, with a total descent of 20.2 feet.^ The river bed 
here is a metamorphic slaty schist, and the location is said to be favor- 
able for a dam site. The Wisconsin and Michigan Railway runs par- 
allel to the river at this point and is only 2 miles distant, and the 
Minneapolis, St. Paul and Sault Ste. Marie Railway crosses the 
river a few miles above. 

CHALK HILL KAPIDS. 

In the 11 miles between the foot of Pemena rapids and the head 
of White rapids the river descends 38 feet, the grade being even ex- 
cept for three small rapids of from 3 to 6 feet each. Chalk Hill 
rapids, the most important of these three, are located in sec. 6, T. 
35 X., R. 21 E. They run over a slaty rock at a point sail to be 
suitable for a dam, and if developed in connection with othrr falls 
about half a mile al)«>v<:' would pve a total head of 8 feet or more. 



* This stfttement Is bnwd on nn nccurnte profile of the river, prei>ared by Mr. T. W. 
OrbUon, C. E. from his notual surveys. The Htntement made in the Tenth Census, 
vol. 17, p. 61, thnt the total fall is 70 feet, is evidently an error. 
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WHITE BAPIDS. 

Four miles above the mouth of Pike River, in sec. 19, T. 35 X., 
E. 21 E., are the ^^^lite rapids. The bed of the river is said to be 
gravel and bowlders, and the banks are high enough to give a head of 

30 feet, thus developing the fall for 3 miles. Even above this limit 
the river descends 10 feet in ly^ miles, as will be seen from the pro- 
file (p. 51). A head of 30 feet at ordinary low water would develop 
5,350 theoretical horsepower. 

From below Pike River to a point just above Little Cedar River, 
a distance of 25 miles, the drainage area increases from 3,566 to 
3,792 square miles. 

All the rapids thus far described have been over the pre-Cambrian 
crystalline rocks. In the next 28 miles the river crosses the Cambrian 
sandstone and "Lower Magnesian" limestone. Xo falls or rapids 
worthy of note occur until Grand rapids are reached, immediately 
above the mouth of Little Cedar River, in sec 5, T. 33 N., R 22 E. 
These rapids are caused by a descent over hard "Trenton" limestone, 
underlain by softer strata. They have a fall stated at 25 feet in a 
length of 3 miles, but of this fall only that in the lower 2 miles, 
amounting to 18 feet, can be cheaply developed. Both the Wiscon- 
sin and Michigan and the Chicago, Milwaukee and St. Paul rail- 
ways pass within 2 or 3 miles of that site. 

From below the mouth of Little Cedar River to the mouth of the 
Menominee, 23 miles, the drainage increases from 3,941 to 4,113 
square miles. 

TWIN ISLAND RAPIDS. 

These rai)ids are situated about 7 miles below tihe Grand rapids 
and 16 miles from the mouth of the river. They extend for three- 
; fourths of a mile and are said to descend 10 feet. The two islands 

j lie one below the other, dividing the river into east and west chan- 

! nels. The bed of the river is limestone, tlie banks are steep, and a 

I dam could be built across each channel to the islands. The total 

I length of such dams is estimated at about 700 feet. A sawmill with 

a 6-foot head once occupied the east channel. 

I SCHAPPIES RAPIDS. 

Located about 5 miles from the mouth of Menominee River, in T. 

31 X. and between Rs. 22 and 23 E., Schappies rapids extend for a 
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•distance of about a mile. During the winter of 1897 a survey was 
made of these rapids by a competent engineer, Mr. C. B. Pride, at a 
time of extreme low water. He found a discharge of 2,370 second- 
feet and determined that a head of 18 feet could be economically ob- 
tained. This power belongs to the Menominjee Eiver Boom Com- 
pany. The Chicago, Milwaukee and St. Paul Eailway is located 
about 3 miles distant. 

MABINETTE DAMS. 

The last series of rapids is found at Marinette, Wis., near the 
mouth of the Menominee. The natural channel probably had about 
12 feet descent here, but the Menominee Eiver Boom Company built 
three dams, one above another, the upper one backing the water to the 
foot of Schappies rapids. The first of these dams, 850 feet long, lo- 
<5ated about 3 miles from the mouth of the river, in T. 30 N. and near 
the line between Es. 23 and 24 E., develops a head of 7 feet.^ Power 
is applied to two paper and pulp mills owned by the Marinette and 
Menominee Paper Company and also to a flouring mill. No state- 
ment of the turbine installation at the paper mills is made, but that , 
at the flouring mill is 95 horsepower. 

The third dam from the mouth is located on the west line of sec. 
1, T. 30 N., E. 2'3 E. This dam is 040 feet long and has a head of 
18 feet. The middle or second dam is located about a quarter of a 
mile below the third dam and is 700 feet long, with a head of 7 feet. 
It is used for boom purposes only. . The IMarinette and Menominee 
Paper Company mill is located just below this dam, but it takes power 
through a canal from the third dam. Its turbines therefore work 
under a total head of about 24 feet. 

The owners of these three dams state that each could be raised 
from 5 to 10 feet higher than at present. 

Tributaries of Menomixee Eiver. 

The notable Wisconsin tributaries of Menominee Eiver are Brule, 
Pine, Pemebonwon, and Pike rivers. 

Brule Eiver courses in a bed composed mostly of gravel and bowl- 
ders of the drift, and for this reason has few vertical falls, one of 10 
feet being said to exist at its mouth. It is described as having a ser- 
ies of rapids or "strong water" for its entire length of 42 miles. Its 

* Dnta re^rardin? the Marinette dams furnished by the owners. 
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total drainage area, including that of Paint Eiver, is 1,044 square 
miles. 

The following table gives a fairly complete profile of Brule River : 

Profile of Brule River, Wisconsin, from its mouth to sec. 23, T. 41 N., iJ. i) E.^ 



v#* 


Sution. 


Distance. 


Eleva- 
tion 
above 
sea level. 


Distance between 
pointti. 




From 
moata. 


Between 
points. 


1 Total. ^-l 


1 


Brule, Wis. (C. ft. N. W. 
bridge) 


Mile: 

7.0 
24.0 
29.5 
81.6 
88.1 

88.5 
35.5 


JdUe; 


Feet, 

1,2«0 
1,411 
1,431 
1,468 
1,490 

1.507 
1.500 


Feet. Feet. 

\ 


2 


% mile below section line 22-28. 
T. 41 N., R. 15 E 


J17.0 
5.4 
2.1 
1.5 

.4 
2.0 


151 
20 
37 
22 

17 
18 


8.8 


8 


Center of bend E. % stake, sec. 
81, T. 41 N., R. 15 E 


3.7 


4 


% mile west of east line, sec. 
W, T. 41 N., R. U E 


18.0 


5 


0.4 mile below dam. Noted 
below 


14.6 


6 


Above dam 800 feet east of % 
post, sec. 22-23, T. 41 N.. R. 
14 B 


42.5 


7 


% mile last of section line, 22- 
23, T. 41 N.. R. 14 E 


0.5 









* Authority: No. 1, Chicago and Northwestern Railway; Nos. 2-7, U. 
Survey. 



S. Geol. 



Pine Eivcr, the largest tributary lying wholly in Wisconsin, has a 
total length of 53 miles and drains an area of 58G square miles. 

In the first half mile from its mouth the current is very rapid'; 
in the next 12 or 13 miles the fall is comparatively slight, and in the 
next three miles there are two falls of 8 feet each 1,000 feet apart, 
half a mile of strong water, suceeded by another fall of 12 feet, then, 
half ai mile above, a fall of 40 feet. Sixty feet above this is a log- 
ging dam belonging to the Menominee River Improvement Company.* 

The length of Pike River is 48 miles. 



•Tenth Census. 
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Dams on Menominee Eivee and Tributaries. 

The location and height of dams on Menominee River and tribu- 
taries in Wisconsin are shown in the following table: 



Dams on Menominee River and trihutariea in Wisconsin.^ 



Dam. 


Section. 


Township. 


Range. 


Height of 
dam. 


JfenomiDee river: 

Menominee River: 

1 




1 

88 
24 

8 
10 

28 

82 
20 

19 
81 
36 
29 
17 

30 
11 
10 
30 

6 
19 
15 
28 


80 
80 
31 

87 

85 

35 

87 

80 
80 

35 

m 

89 
30 

39 
38 
89 
40 

40 
41 
42 

41 


24 
28 
29 

21 

21 
20 

18 

20 
20 

20 
19 
18 
18 
IS 

18 
16 
14 
18' 

17 
10 
18 
14 


Feet, 

7 


2 


7 


8 


14 


Pemena dam 


12 


Pike River: 

1 


9 


2 


18 


North Branch of North Branch 
Pike River 


18 


North Branch Pike River: 

1 


9 


2 


18 


South Branch Pike River: 

1 


18 


2 


9 


3 


11 


i 


10 


6 





Pine River: 

1 


9 


2 


10 


8 


10 


4 


9 


Brule River: 

1 


7 


2 


8 


8 


8 


Wheeler dam 


10 







^ Information furnished by the owners. 
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Drainage and Geology. — The drainage area of Peshtigo Eiver in- 
cludes 1,123 square miles, with an extreme length of 80 miles and 
average width of only 14 miles. The upper two-thirds of its length is 
in the pre-Cambrian region while in the lower third it crosses suc- 
cessively the Potsdam sandstone and the lower magnesian and Tren- 
ton limestones. The most important falls and rapids are all in the 
pre-Cambrian region. Because of the narrow water shed the Peshtigo 
tributaries are of small extent. 

Fall of the River. — Peshtigo Eiver rises in the highest land of north- 
em Wisconsin. At Crandon the river has an elevation of 1,620 feet 
above the sea.. In a length of about 94 miles it descends 1,040 feet, 
emptying into Lake Michigan about 7 miles south of Marinette. This 
average gradient of 11 feet per mile gives rise to more and lerger 
rapids than any other river in Wisconsin. This fact together with 
the usual high and rocky banks insures numerous water powers. The 
relatively small drainage area is more than offset by tie size of the 
rapids. 

PESHTIGO RIVER SURVEY. 

In order to j)oint out the power possibilities along Peshtigo River, 
a survey was made during 1000 from the city oi Peshtigo t^ Sec. 
10, T. 35, K. 17 E. From the data c<Jlected on this survey sheets 
have been prepared showing a profile of the water surface, a plan of 
the river, contour along the bank, and prominent natural or artificial 
features. 

The results of this survey have been published on separate sheets 
and may be had upon application to the Director of the Geological 
y Sur\'ey. 

f « The following table gives the profile of the river with great detail 

including the fall of every rapids in the part surveyed. 
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Profile of Peshtigo River, 



No. 



Distaooa 



Station. 



N., 



Moath of river 

Peshtigo C. & N. W. Ry. cross- 
ing 

Peslitigo Dam, foot of 

Peslitigo Dam, crest of 

S. Line, Sec. 34, T. 31 
R. 22 E 

Foot of Potato Rapids ... 

Head of Potato Rapids ... 

Hastings Rapids, foot of. 

Hastings Rapids, head of 

Crivitz Dam. foot of , 

Crivitz Dam, head of 

Lower Sandstone Rapids, foot 
of 

Lower Sandstone Rapids, head 
of 

Upper Sandstone Rapids, foot 
of 

Upper Sandstone Rapids, head 
of 

Seymour Rapids, foot of 

Seymour Rapids, head of 

Johnson Falis, foot of 

Johnson Falis, head of 

High Falis, foot of 

High Falis, head of 

Twin Falls, foot of , 

Twin Falls, head of 

Mouth of Little Eagle River , 

Caldron Falls, foot of 

Caldron Falls, head of , 

Breakwater Rapids, foot of 

Breakwater Rapids, head of 

Roaring Rapids, foot of 

Roaring Rapids, head of .... 

Farm Dam, foot of 

Farm Dam, head of 

Wilson Rapids, foot of 

Wilson Rapids, head of .... 

Skinner Rapids, foot of 

Camp Seven Rapids, head of 

Taylor Rapids, foot of 

Taylor Falls, head of 

North Crandon R. R. Crossing 



From 
mouth. 



Miles. 



12 It 
12.5 
12.5 

17.6 

19 

19.6 

31 

81.7 

46.2 



50.5 

50.8 

50.85 

60.05 

56.9 

57.25 

60.05 

00.75 

03. S5 

64.55 

67 

67.8 

72.3 

72.8 

72.96 

77 

77.06 

83 

82.8 

83.5 



S6.4 
86.45 
89 
90 
93 
93.7 
140^ 



Between 
points. 



MUes. 



12 



5.1 
1.4 
•.8 

11.4 
.7 

14.5 



4.8 
.8 

.05 

.1 
5.95 

.35 
8.8 

.7 
8.1 

.7 
2.45 

.3 
5.0 

.5 

.16 
4.04 

.05 
2.95 
2.8 

.7 



2.9 
.05 

2.55 

1 

3 

.7 
40.3 



Elevation 
above <ea . 



Feet. 

581.2 

560.4 

503 

601.5 



609 
619 



661 
679.5 

680.5 

698 

700 

706.5 

745 

763 

770 

800 

815 

850 

865 

875 

696 

897 

951.5 

957.5 

961.5 

986 
1135 
1147 
1153.5 
1154 
1161 
11G5 
1184.5 
1190 
1527 
1620 



Descent between 
points. 



Total. Per mUe. 



Feet. 



9.2 
2.6 
85.0 

1.5 

6 
10 
1^ 

5 
25 
18 

1.5 

17.5 

a 

6.5 
38.5 
18 

7 
30 
15 
35 
15 
10 
21 

1 
54.5 

6 

4 

24.5 
149 
12 

6.5 
.5 

7 

4 
19.5 

5.5 
87 
393 



Feet. 



0.76 
5.2 



0.3 
4.8 
16.9 

1 
7 
1.7 



.3 

58.3 
5.7 



6.4 
51.5 

2.5 
42.9 

5 
60 

6 
33.3 

4.2 

2 
340 

1.5 
83 

8.2 
53.2 
17.1 



.15 

140 

1.6 

19.5 

1.8 

52.9 

8.4 
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PESHTIGO EIVEB AT CRIVITZ, WIS. 

This station was established April 20 and was discontinued De- 
cember 12, 1906. It was located on the railroad bridge about one- 
fourth mile south of Crivitz post-office (or Ellis Junction railroad 
station). 

The channel is straight for about 1,000 feet above and 300 feet be- 
low the station. Both banks are of medium height and do not over- 
flow; all the water passes the section, being confined by the railroad 
embankments. The bed of the stream is gravel and is permanent 
There is but one channel at all stages. The current is mediuuL Log 
jams and sunken logs affect Jthe discharge at times. 

Discharge measurements are made from the upstream side of the 
bridge, to which the gage is attached. 

A standard chain gage, attached to the upstream side of the bridge, 
was read during 1906 by Andrew Johnson; length of chain, 22.85 
feet. The bench mark is the top of parapet wall of left abutment, 
extreme downstream end, near front face, marked with white paint; 
elevation, 21.52 feet. The reference point is the center of gage pul- 
ley; elevation, 22.66 feet. Elevations refer to the datum of the gage. 



Discharge measurements of Peshtigo River at Crivitz, Wis., in 190G. 



Date, 


Hydrographer. 


Width. 


Area of 
section. 


h?Sht. Discharge. 


April 20 


Horton and Brennan.. 
M. S. Brennan* 


Feet. 
196 


SqfL 


Feet. ' Sec.'ft. 
9.88 £..^20 


June 8 


1S5 822 


9.70 
8.26 


2,090 


Jane 29 


do; 


127 


650 


i.sao 
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Daily gage height, in feet, of Peshtigo River at Crivitz, Wis., far 1V06. 



Day. 



Apr. May. 



1 

I::::::::::::::::::::::;::::!::::::: 

4 

5 

« i 

7 1 

8 

9 

10 1 

11 

12 

S:::::::::::::::::::::;:::::!::::::: 

15 

1« 

17 1 

18 

19 

20 i 9.8 

21 10.4 

« I 10.7 

23 10.0 

24 10.5 

» i 9.9 

28 9.H 

27 8.5 

28 8.0 

29 8.5 

» 8.1 
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S.9 
8.4 
9.5 
7.2 
7.9 

8.4 
6.0 
7.3 
8.2 
6.4 

7.1 
5.9 
6.7 
6.5 
7.7 

6.5 

6.5 
6.0 
6.7 
6.2 

6.5 
6.7 

e.d 

6.5 

7.1 

6.6 
8.4 
8.7 
7.4 
7.7 
7.9 



June. 


.fnly. j 


7.9 


6.2 


6.8 


6.0 


6.7 


a.i 


6.4 


6.0 


6.7 


8.5 


7.9 


7.1 


8.5 


6.8 


8.4 


6.6 


9.7 


6.8 


9.8 


6.5 


7.4 


6.1 


6.9 


6.6 


7.7 


6.2 


7.S 


6.0 


8.4 


6.6 


8,3 


6.5 


6.2 


6.8 


6.1 


0.4 


6.3 


6.5 


7,6 


6.1 


7.6 


6.6 


8.5 


6.5 


8.4 


5.8 


8.6 


6.3 


8.5 


5.4 




6.7 




6.7 




5.7 


6.9 


5.8 


7.0 


5.6 




5.3 



4.3 
5.6 
5.0 
4.3 
5.3 

5.8 
5.8 
6.1 
5.9 
5.8 

5.7 

5.9' 

6.5 

6.4 

6.0 

5.5 
5.2 
5.3 
5.3 
5.6 

5.3 
5.7 
5.6 
5.4 
6.2 

5.2 

6.1 
6.0 
6.8 
6.1 
6.0 



Sept. 



5.7 
6.1 
6.5 
6.6 
6.6 

6.2 
6.2 
5.6 
5.6 
4.0 

5.5 
5.8 
5.7 
5.7 
6.4 

5.5 

5.8 
5.9 
6.5 
6.0 

5.8 
5.8 
6.7 
6.7 
5.9 

5.7 
5.9 
6.4 
6.0 
5.7 



Oct. 



Nov. , Dec. 



5.7 
5.4 
5.2 
4.0 
6.4 

5.3 
5.4 
5.4 
6.2 
5.7 

5.3 
5.4 
5.6 
5.4 
5.6 

5.8 
5.4 
5.3 
6.4 
5.6 

6.6 
6.5 
6.6 
6.7 
6.8 

6.9 
7.5 
7.8 
7.2 
6.8 
6.7 



6.7 
6.3 
6.7 
6.2 
6.7 

6.9 
6.9 
6.9 
6.8 
5.7 

5.9 
6.0 
5.9 
6.0 
6.0 

5.9 
5.9 
6.1 
5.7 
5.7 

5.8 
6.0 
6.9 
5.8 
5.8 

7.0 
6.8 
7.2 
6.8 
6.9 



6.9 
7.0 
7.4 
6.5 
6.2 

6.3 
6.5 
6.2 
6.0 
6.1 

5.8 
6.2 



PESHTIGO RIVER AT HERMANNS FARM, NEAR CRIVITZ, WIS. 

This Station was established September 7, 1906, under the direc- 
tion of D. W. Mead. It is located on Herman's farm, 4^^ miles west 
of Crivitz, Wis., in th© northwest quarter of sec. 26, T. 32 X., E. 19 E. 

The channel is straight for about 800 feet above the station and for 
300 feet below. The banks do not overflow. The bottom of the river 
is gravel and pennanent, with one channel at all stages. The current 
is swift. 

Discharge measurements are made from a boat which is held in 
position by means of a rope stretched across the river. 

The gage, which is read daily by Rose Herman, consists of two 
sections. The bench mark is a copper nail in top of a pine stump 
60 feet from the water's edge and about 50 feet southeast of the page ; 
elevation, 731.70 feet above sea level and 19.82 feet above the datum 
of the gage. 
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Discharge measurements of Peshtigo River at Hermanns farm, near CriviUff 

Wis., in 1906. 



Date, 


Hydroffrapher. 


Width. 


Area of 
sectioo. 


Gage 
height. 


Discharge. 


Septembftr 7 

October 27 


V. H. Beioekinff 

do 


Feet, 

128 
130 
125 


Sq. ft. 

436 
468 
880 


Feet. 
3.40 
4.20 
3.20 


See,-fL 

657 

1,020 

562 


November 16 


do 









Daily gage height, in feet, of Peshtigo River at Herman's farm near Crivits^ 

Wis., for 1906. 



Day. 


Sept. 


Oct 


Nov. 


Dec. 


Day. 


Sept. 


Oct. 


Nov. 


D30. 


1 


8.0 

2.06 

2.8 

8.25 

3.0 

8.0 

2.95 

8.0 

3.0 

3.06 

2.8 

3.2 

3.05 

8.0 

3.0 

3.0 


8.7 

8.75 

8.6 

8.4 

8.4 

3.35 

8.35 

8.4 

3.4 

3.5 

3.5 

3.45 

3.4 

3.3 

3.25 

3.2 


4.B 

4.0 

8.9 ! 
8.0 

3.8 
3.0 1 
3.6 
3.6 
3.6 1 
3.55 1 
3.5 I 

8.3 ; 

3.85 • 
3.3 • 
3.3 
3.3 


17 


8.4 

8.45 

3.5 

3.4 

3.4 

3.4 

3.45 

3.4 

3.4 

3.4 

3.0 

3.7 

3.35 

3.15 


3.0 

3.06 

3.3 

3.5 

3.7 

3.8 

3.8 

3.9 

4.0 

4.1 

4.2 

4.15 

4.2 

4.0 

3.9 


3.4 

8.6 

3.5 

3.45 

3.5 

3.3 

3.3 

3.35 

3.4 

3.8 

4.0 

4.2 

4.3 

4.25 


8.8 


2 


18 


3.8 


8 ■ 


19 


3.85 


4 - 


20 


3.4 


5 ...:..::::::::':::::::: 


21 


3.9 


6 


3.4 

8.2 

3.0 

8.0 

3.0 

3.15 

3.2 

3.1 

3.1 

3.b 


22 


3.2 


7 


23 


3.25 


8 


a 


3.15 


9 


25 


3.1 


10 


2tt 


3.1 


11 


27 :::::::::::;:: 


3.06 


12 


28 


3.15 


13 


29 


8.1 


li 


30 


3.05 


15 


31 


3.1 


le 











Daily gage height of Peshtigo River at Herman's Farm, Crtvitz, Wisconsin 

for 1907. 



Day. 


Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1 


3.20 
3.10 
3.10 
JTIO 
3.20 
8.10 

3.10 
3.05 
2.75 
3.20 
3.20 

3.25 
3.30 
3.20 

3.25 
3.30 

3.30 
3.00 
3.00 

2.95 
3.10 

3.00 
3.00 
3.10 
3.15 
3.15 

3.20 

3.25 
3.30 
3.30 
3.25 


3.30 
8.15 
8.20 
3.30 
3.30 
3.46 

3.45 , 

3.25 

3.20 

3.05 

3.10 

3.05 
3.05 
3.10 
8.10 
3.15 

3.10 
3.05 
3.05 
3.10 
3.00 

3.00 

2.90 
2.90 
2.90 
2.90 

3.00 : 
2.9IJ 


2.90 
2.90 
2.95 
3.00 
2.96 
3.00 

3.00 
2.90 
2.95 
3.00 
3.00 

2.90 
2.80 
2.80 
2.75 
2.83 

2.80 
2.75 

3.00 
2.S5 
3.00 

3.05 
3.30 
3.5<» 
3.70 
3.95 

3.90 
4.40 
4.6.5 
4.^ 
4.r>5 


4.00 
4.05 
4.50 
4.55 
4.50 
4.35 

4.35 
4.20 
4.30 
4.00 
4.00 

4.00 
3.95 
2.70 
3.80 
3.50 

2.70 
2.80 
2.80 
2.80 
2. SO 

2.85 
2.M 
3.00 
3.00 
3.00 

3.0-3 
3.20 
4.4() 
4.70 


4.70 
4.00 
4.tJ0 
4. SO 
4.80 
4.90 

5.00 
5.10 1 
5.15 
4.10 
6.20 ■ 

4.40 ' 

4.30 

4.00 

5.55 

5.70 

6.80 : 

5.75 

5.00 

6.30 

4.90 

5.10 
5.00 
4.(k) 
4.85 : 
4.55 ' 

4.30 
4.25 
4.20 
4.05 
4.<J0 


3.80 
3.70 
3.80 
3.70 
2.70 
3.00 

3.20 

3.50 
8.35 
4.25 
3.90 

3.75 
4.45 
4.00 
4.00 
2.90 

3.25 
2.50 
2.90 
3.95 
4.00 

3.50 
3.05 
3.00 
2.75 
2.75 

2.70 
3.00 
2.C0 
2.r» 


8.S5 
3.95 
3.70 
3.00 
3.25 
3.75 

3.00 
3.65 
2.80 
3.15 
2.50 

2.45 
2.30 
2.30 
2.20 
2.30 

2.90 
2.85 
2.85 
2.80 
2.75 

2.70 
2.70 
2.70 
2.70 
2.80 

2.70 
2.7t) 
2.70 
2.0O 
2. GO 


2.70 
2.65 
2.60 
2.00 
2.65 
2.65 

2.65 
2.66 
2.60 
2.60 
2.00 

2.70 
3.65 

2.eo 

2.5.5 
2.55 

2.50 

2.50 
2.55 
2.60 
2.65 

2.70 
2.70 
2.70 
2.70 
2.65 

2.00 
2.00 

2.m 

2. .55 

2..)o 


2.50 
2.50 
2.40 
2.50 
2.50 
2.55 

2.00 
2.70 
2.80 
2.80 
2.90 

3.00 
3.10 
3.06 
3.00 
2.95 

2.96 
2.95 
3.05 

3.85 
4.00 

3.95 
8.80 

3.05 
3.55 
3.35 

3.20 
3.05 
3.0O 

?.95 


2.96 
2.95 
2.90 
2.9U 
2.90 
r.80 

2.80 
2.75 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.75 
2,8) 

2.75 
2.75 
2.70 
2.70 
2.65 

2.00 
2.a) 
2.00 
2.85 
2.75 

2.65 

2.00 
2.00 
2.00 
2.60 


2.60 
2.00 
2.60 
2.eii 
2.00 
2.60 

2.56 

2.56 
2.56 
2.60 
2.50 

2.46 
2.60 
2.26 
2.25 
2.26 

2.60 
2.55 
2.65 
2.80 
2.60 

2.66 
^.65 
2.60 
2.60 
2.00 

2.60 
2.60 
2.66 
2.56 


2.65 


2 


2.56 


a ! 


2.60 


4:::;:::::::::.i 


2.60 


5 


2.50 


6 


2.50 


7 


2.60 


8 

9 

lu 

11 

12 ' 

13 

14 

!■> 


2.50 
2.60 
2.60 
2.55 

2.60 

2.45 

2.40 

•2.50 


16 

17 : 

IS 1 


2.50 

2.60 
2.50 


19 


2.50 


20 

21 


2.66 
2.45 

2 55 


Zi 

24 ' 


2.50 
2 46 


25 


2.45 
2.46 


2(J 1 


I 

27 


28 

2'J 


9.50 


30 1 

31 ! 
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Rating table for Peahtigo River at Herman's farm, near Crivitz, Wi8., for J906. 



Gage 
height. 


Discharge. 


height.- 


Discharge. 


Oage 
height. 


Discharge. 


height. 


Discharge. 


Feet. 


Sec.-fi. 


Fe€t. 


^ec.-ft. 


Feet. 


Sec -ft. 


Feet. 


aec.-/t. 


2.30 


280 


2.90 


455 


8.40 


645 


3.90 


870 


2.40 


905 


3.00 


490 


3.50 


090 


4.00 


830 • 


2.50 


sao 


3.10 


525 


3.00 


735 


. 4.10 


970 


2.eo 


960 


3.20 


565 


8 70 


780 


4.20 


1.020. 


2.70 


990 


3.30 


605 


3.8< 


825 


4.30 


1,07a 


2.80 


420 















NoTB.— The above table is applicable oaly for open-chancxel coaditions. Itisbaned on three 
discharge measuremeata made daring 1906, and is well deflued between gage heights 8.2 feet and 
4.2 feet. 



Monthly discharge of Peshtigo River at Hermanns farm.near Crivitz, Wis., 1906. 



Months. 



September (7-30) 

October 

November 

December 

Note.— Values for 1906 are good 



Discharge in second-feet. 



Maximum. 



780 
1,030 
1,070 
1,020 



Minimum. 



490 
280 
565 
508 



Mean. 



001 
646 
710 



Water Powers. 

The following report is based on an accurate survey of the river ex- 
tending from the Peshtigo to the head of Taylor's Rapids in Section 
10, Township 35, Range 17 E., a distance of 81.7 miles. For this 
entire distance, accurate spirit levels were run, and the adjacent to- 
pography was taken by the transit and stadia during the fall of 1906 
The elevation of the center of the Chicago and Northwestern Rail- 
way bridge over Peshtigo River at Peshtigo, as given by the chief en- 
gineer of that road, was accepted and used as the datum of the entire 
survey.^ 

Below Peshtigo the river has a very meandering course, the last 
few miles being in a marsh. The entire fall in this stretch of 12 
miles is only 9.2 feet. 

Peshtigo Dam. — The first opportunity- for a dam is at Peshtigo 
just above the Wisconsin and Michigan railroad bridge, where the 
Peshtigo Lumber Company have installed a timber dam 200 feet long 
which has a head of 10 to 11 feet. The secretary of the company is 
H. T. Upham. This dam was first erected in 1839 and is in need of 
repair. 



» D. n. Dugan was the chief of the field party on this work. 
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The company are now perfecting plans for a new masonry dam to 
replace present structure which shall have a crest of equal hei^iit but 
with provision for 10 inches of splash boards. The present turbine 
installation of l,*3i>0 h. jx furnishes power for a saw mill but the 
oinpany plans to greatly increase this installation soon. This com- 
pany have 525 auxiliary steam power. 

The Peshtigo Flour !ilill Company, owned by A. Brietzkreuts, 
takes water power from this dam to the extent of 50 h. p. 

Potato Rapids. — The Peshtigo dam backs the water nearly to Po- 
tato Rapids G miles above (by river). These rapids are located in 
Sees. 27 and 22, Township 31 North, Range 22 East, and include a 
fall of 10 feet in limestone within a distance of a mile. The banks 
are sand and clay and high enough to develop even a greater head 
than 10 feet. As the Wisconsin and Michigan Railroad parallels the 
left bank at this point, this j^ower w^ould have transportation facili- 
ties from the start while the proximity of the cities of Peshtigo and 
ilarinette would seem to insure a ready market for the power. 

Hasting s Rapids, — In the 11.4 miles between the head of Potato 
Rapids and the foot of Hasting's Rapids the river has a unifonn 
fall of only one foot per mile. But in Section 30, Township 31 
North, Range 21 East, are located Hasting's Rapids comprising a 
fall of 5 feet in about one-ha^f a mile. The banks are sufficiently high 
in the N. E. i^ of Section 31, Township 31 North, Range 21 East, 
to ])uild a dam of 10 or more feet. Such a dam would be about 300 
foet long aiid would back the water to some small rapids kno\\Ti as 
Anderson's about 51^ miles above this dam site. 

By building an embankment on the left bank this dam site could 
probably be made to develop a head of 15 feet. 

In the 11.5 miles betwon Hasting's Rapids and the Crivitz dam 
the river has a uniform fall of only 1.7 feet per mile. 

Crivitz Dam. — This dam is located at Crivitz near the railroad sta- 
tion of Ellis Junction. The Crivitz Pulp and Paper Company have 
constructed here a timber dam 200 feet long with a wing dam 600 
feet long on the right bank. The dam develops a head which varies 
between 18 and 20 feet and is in a good state of repair. The instal- 
lation consists in 3 34-inch, 1 22-inch, 1 19-inch, and 1 pair of 27- 
inch turbines rated at about 800 h. p. under an 18 foot head. The 
topography is such as to prevent increasing the present head of this 
dam. The officers of the company are S. Duquaine, President; F. 



WISCONSIN SIRVKY 



BULLETIN XX.. PL. XIV. 




Fip. 1. JOHNSON'S KALI^. PESHTIC.O RIVER. 
(40 feet developable) 




Fig. 2. HIGH FALLS. PESHTIGO RIVEK. 
(60 feet developable) 
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A. Eberlein, Vice President; H. S. Diiqnaine, Treasurer; F. E. 
Liieke, Secretary and Manager. 

The mill has a capacity of 2"5 tons of paper per day. It is reached 
by* a side track from the Chicago, Milwaukee and St. Paul Railway. 

Upper and Lower Sandstone Rapids, — These abrupt rapids of 7 
and 17 feet, respectively, are located in the south half of Section 24, 
Township 32 North, Range 10 East, the two rapids being about one- 
half mile apart. The rapids are caused by the change of the character 
of the rock, from the hard crystalline rocks which underly the remain- 
der of the river valley above the point to the soft Potsdam sandstone 
below the rapids. 

Near the foot of the lower falls the left bank rises quite abruptly 
to a height of 80 or more feet above the river but the right bank is 
only about 20 feet high. By building the dam near the head of the 
lower rapids and conducting the water in a canal for a distance of 
1,200 feet on the left bank a head of about 40 feet could possibly be 
developed. This would create a large pond and back the water to the 
next dam site 3 miles above. 

Spring and Seymour Rapids. — Above Section 22, To^vnship 32 
North, Range 19 East, the river has almost without exception high, 
rocky banks affording numerous dam sites. Spring Rapids is the 
local name given to a long stretch of rapids located in the S. W. ^^4 
of Section 15 and the S. E. 14 of Section 15(, Township 32 North, 
Range 10 East, including a total fall of 15 feet in a distance of a mile. 
Seymour Rapids includes a fall of 18 feet in a distance of 200 feet 
and located in the S. E. ^4 oi Section 0. Both of these rapids could 
be developed by a single dam in the N. E. Va of Section 22, Township 
32 North, Range 10 East. A dam about 500 feet long would develop 
a total head of about 40 feet and back the water nearly to Johnson's 
Palls. 

Johnsons Falls, — These rapids include a fall of 30 feet occurring 
in the crystalline rocks, all in a distance of 4,000 feet, located in N. 
E. 14 Section and N. W. 14 Section 5, Township 32 North, Range 
10 East, and the S. W. Vi- Section 32, Township 33 North, Range 19 
East. In this short distance the river changes its direction from due 
north to east, hemmed in by hi]2:h banks on both sides. A view of 
these falls is shown in Fig. 1, Plate X. 

Hir/h Fallfi, — Three miles (by river) above Johnson's Falls are 
located High Falls which coinprise a total fall of 40 feet, 30 feet of 
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which occurs in a distance of only 400 feet, all located in the X. W. 
^/4 ^f Section 1, Township 32 Xorth, Range 18 East. A view of 
these Falls is shrmii in Fi^. 2, Plate X. A charter for a dam at this 
location was granted to Hieronynius Zech by chapter 201. laws of 
1S99, but no work of contsruction has yet been attempted. During 
the fall of 11)06 the owners of Johnson and High Falls, F. H. Jossyln 
and associates, caused an accurate detail survey to be made of both 
rapids and the region lK.4wf<?n to determine the best way of developing 
these rapids.^ 

Several alternative plans for the development of this fall have been 
studied, and it has been shown that dams at Johnson and High Falls 
can be made to develop heails of 40 and 00 feet, res[)ectively at a 
reasonable price. 

As the drainage area alK>ve these rapids is approximately 576 scpiare 
miles, an ordinary low water flow of about 600 cubic feet per second 
would be equivalent to 2\600 and 4,000 theoretical h. p., respectively. 
The survey also shows that it is entirely feasible to build a 20 
foot dam near the south line of Section Oi^ To\vnship 33 Xorth, 
Range 18 East, above both rapids, and by means of a canal about 2i/o 
miles long, running eai?tward near the (piarter line, of Sections 31 
and 32 and south to a p(»int opi)(>site the foot of Johnson's Falls, de- 
liver the water at a total head of 110 feet. The route of the canal 
would include a natural depression ]>artly occupied by thrtn^ lakt^. 

On the basis of a low water flow as given above, this fall should 
produce about 7,300 theoi-etical h. p. 

This power would probably be cond\u»ted electrically to the cities 
of Menominee and ^Farinette. 

Caldron Fnlh: — These falls have a tntid fall of 55 feet in a dis- 
tance of about 800 tVet, the larg<*st single concentration of fall on 
the river. They are located in the XE. V\ of Section 10, Township 
33 Xorth, Range IS East. A small logging dam has been erected at 
the head of these ra]>ids by the owners, the Peshtigo Lumber Com- 
pany. The left bank is high but the right bank will allow the in- 
creasing of the present hea<l only 20 feet. This would create a head 
of alxmt 75 feet. The <lr:unage area of the river above this dam 
site is ap]>roximately 440 square miles. The ab(»ve impravement 
would cover up Breakwater Rapids in S(cti<»n ^» and develop the fall 



'Tills Rurvoy was iindor tl:p cluirjri' i-f I>. W. M«':ifl. 
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V\k. 1. l'IM»KR I'.VRT OF CALDRON I ALLS, PESHTICO RIVER. 




KiR. 2. LOWKR PART OF CALDRON FALLS. PKSHTIC.O RIVFR. 
Combined hiiid 7.) feet. 
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to a point near the foot of Roaring Rapids. A view of Caldron 
Falls is shown in Plate XI. 

Roaring Rapids. — These rapids extend continuously for a dis- 
tance of 2.8 miles in which distance the river falls a total of 150 feet 
A much more detailed survey will be required to determine the best 
way of developing this fall of 150 feet but it seems probable that 
two or even three dams will be required. 

A good location which would develop the lower 50 feet would be 
near the east line of Section 36, Township 34 North, Range 18 East, 
at a point where the water has an elevation of 980 feet 

Farm Dam, — This logging dam is located in the SE. % Section 
22, Township 34 North, Range 17 East. As at present constructed 
is high enough to give a head of 12 feet but at the time of the sur- 
vey the head was only 5 feet. The banks are in rock and rise on 
either side to a height of 40 feet above the present crest of the dam. 
To develop this increased head a dam about 700 feet long would be 
required but this would give a total head,* including 10 feet just 
below the dam, of 60 feet. It would back the water to Taylor 
Rapids and would cover up Wilson Rapids, Skinner's Rapids, and 
Camp Seven Rapids. It would back the water up in Otter and 
Red Rivers and create a very large reservoir. 

Wilson Rapids, — These rapids include a fall of 7 feet in 500 feet 
located 2.9 miles above Farm Dam in the NW. ^4 Section 11, Town- 
ship 34 North, Range 17 East 

Skinner's and Camp Rapids. — These rapids which comprise falls 
of 6 and 72 feet, respectively, may be considered as one rapids, as 
they are separated by only 1,000 feet. They are located in the 
NE. % of Section 35 and the SE. Section 26, Township 35 North, 
Range 17 East. 

Taylor Rapids. — Including Strong Falls, Taylor Rapids includes 
a fall of 36 feet located in the NE. % Section 15 and south half of 
Sec. 10, T. 35 N., R. 17 E. The Wisconsin and Michigan Railroad 
crosses the river at about the middle of the rapids. A dam could be 
built at the head of Strong Falls which would develop the entire 
fall of 36 feet and even more. 

The Upper River. — ^No survey was made of the 46 miles between 
Taylor Rapids and North Crandon but the railroad elevation of the 
latter point shows that the river has a fall of .393 feet in this dis- 
tance, or 8.4 feet per mile. While the gradient is much less than 
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in tho 47 miles below Taylor Falls, it is still sufficient to insure many 
dam sites which must prove a valuable resource when the settlement 
of this region gives rise to a demand for power. 

An approximate estimate of water powers on Peshtigo River, 



No. 



2 



Location . 



Peshtigo Dam. 
Potato Rapid IS. 



3 Hattingt Rapids . 



4 

5| 
6 ! 

7 
8 
9 
10 

11 

12 1 

I 

i 



Johnsons Fails..., 

Hi«h Falls 

Caldron Falls.... 
Roaring Rapid. s. 



Farm Dam 

Taylor Rapids . 

Total 



Appoximate 

A»timated 

horse power. 



Remarks. 



Crivitz Dam 

Sandstone Rapids 

Spring and Seymonr Rapids . . . 



Theoretical. 
1.390 
1,400 

1.200 

3,800 
2,800 
2.700 

2.500 
8,700 
3.700 
7,000 

2,500 

1.200 



Tnrbines now installed. 

Sec. 27 and 22. T. 81 N., R. 22 
E. Clay bank»a. 

I N. E V4, sec. 31, T. 81 N..R. 
I 21 E. 

: 800 h. p. of tnrbines installed. 

Tho rapids include 21 feet. 

These rapids are 15 and 18 
feet. 

Likely to be developed soon. 

Likely to be developed soon. 

Likely to be dovoloped soon. 

Located in sw. 38. T. 84 N.. 
R.18E. 

Located in sec. 22 T. 84 N., 

R. 17 E. 
Located in sec. 10, T. 35 N., 

R. 17 E, 



33,890 



Developable 
head. 



10.5 
11 

10 

18 
40 
40 

40 

eo 

75 
ISO 

60 

40 

554.5 



The above horse power has been computed on a low water run ufT of 1 cu. ft. per second per 
sq. mile of drainage area. 



The importance of the Peshtigo river as a power producer is empha- 
sized by the above table, for it will be seen that its estimated horse 
power slightly exceeds the total turbine installation on the Lower Fox 
between Lake Winnebago and Gi*een Bay. 
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General Con'ditions. 



Oconto River rises in a number of small lakes and swamps in the 
plateau region, at an elevation of about 1,530 feet above the sea. In 
its length of 87 miles it descends 945 feet. In the upper 35 miles 
of its course the river flows over the crystalline rocks, and here is 
found about two-thirds of its total fall. Upon leaving the crystalline 
rocks the river flows nearly due south for 20 miles over the Cam- 
brian sandstones. At TJnderhill it turns abruptly and flows nearly 
due east, crossing the "Lower Magnesian" and "Trenton" limestones 
and joining Lake Michigan near Oconto. The profile of the river 
is shown in the following table : 

Profile of Oconto River, Wisconsin^ from its mouth to Wahena.^ 



No. 


Station. 


Distance. 


Eleva- 
tion 
above 
sea level. 


Descent between 
points. 


From 
month. 

Milei. 

i 

7 

13 
38 
44 

60 
63 
87 


Between 
points. 

Mil^s. 


Total. 


Per 
mUe. 


1 
2 

3 i 

4 ; 

5 1 

o\ 

7 
8 


Chicago & Northwestern 
bridge, Oconto 


Railway 


Feet. 

581 

590 

614 
770 
791 

we 

941 
1,526 


Fe4L 


Feet. 


Chicago, Milwaukee and St. 
way bridge, Oconto 


Paul Rail 


5 
6 

>« 
11 
16 
3 
24 


9 
U 

156 
21 

125 
25 

585 


1.8 


Stiles 




4.0 


Underhlll 




7.8 


Surlngs 




1.9 


One mile south of mountain 
Two miles north of mountain 
Wabena 




7.8 




8.3 
24.3 









» Authority: Nos. 1 and 4-S. Chicago and Northwestern Railway; Nos. 2 and 3, Chi- 
cago. Milwaukee and St. Paul Railway. 

The most important powers are found in the last 33 miles of its 
course, in which distance the river descends 190 feet. 
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Watek Powers. 

STILES. 

The first dam above the mouth of the Oconto River is located at 
Stiles, in sec. 34, T. 28 N., R. 20 E., where a dam 400 feet long, 
with 11-foot head, furnishes j^ower for saw and pulp mills owned 
by the Anson Eldrod Company. This company has installed tur- 
bines of 500 hor-^epower. It is reported that by constructing a dike 
about 450 feet long the head could be increased to 18 feet. 

OCONTO FALLS. 

The most important concentration of fall on the river, about 100 
feet, occurs in the ''Lower Magnesian" limestone at Oconto Falls, in 
Sec. 25, T. 2*8 X., R. 19 E. A dam oA\Tied by the Falls Manufac^ 
turing Company has a head of 37 feet and supplies power for a large 
paper and pulp mill. The. company has installed turbines rated at 
1,370 horsepower, besides 400 steam horsepower. About a quarter 
of a mile farther up is located a dam of 10-foot head, which furnishes 
power for a large pulp mill, belonging to the Union Manufacturing 
Company. Seven turbines rated at 940 horsepower are installed. 
Those run twenty-four hours every day except Sunday. Only half a 
mile* below the Falls Manufacturing Company's dam are some im- 
portant rapids, where an excellent power is available. It is esti- 
mated rtiat a dam 250 feet long would develop a head of nearly 40 
feet. This power is o\med by E. A. Edmonds, who has a charter 
for a dam at this point with a head of 27.5 feet. The Ohicago and 
Xorthwestem railway furnishes excellent shipping facilities at all 
the Oconto Falls powers described above. 

PULCIFER DAM. 

The last dam ui^ed for power purposes is located in Sec. G, T. 27 
X., R. IS E., anrl furnishes power for a gristmill. It is also used 
for logging purposes. 

MrscFXLA:!«rEors powers. 

The following table gives the location and extent of the most im- 
portant developed and undeveloped water powers? on the Oconto 
River: 
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Water powers on Oconto River. 



No. 


Location. 


Estimated 
head. a 


H.P. 
instaUed. 


Use. 


1 
2 
S 
4 
5 


DXTXLOPBD POWBB8. 

Stiles, sec. 34, T. 38 N..B. 20E 

Oconto FalU. aec. 25, T. 28 N., R. 19 £ 

Oconto PaUi», sec. '/G, T. 28 N., B.19E 

Palcifer, sec. 6, T. 27 N., K. 18 E 

See. 25. T. 31 N.. R. I6E 


Feet, 

11 
37 
19 
12 
12 
10 
10 
12 
10 
10 
10 
10 
10 
12 
10 
10 
10 
10 
6 

12 

40 
15 

20 


500 

1,370 

940 

45 


Saw and pulp mill. 
Paper and pulp mill. 
Palp MUl. 

Flouring mill and driving 
DriTing only. 


A 


Sec 4, T. 31 N., R. 16 E 




Do. 


7 


Sec. 23. T. 33 N.. R. 16 E ... 





Do. 


8 


Sec. 30, T. 33N., B. 17E 




Do. 


9 


Sec. 5. T 33 N.. R. 16 E. 


Do. 


10 


Sec. 1, T 33 N, R 15E ! '.'. 




Do. 


11 


Sec. 11. T 32 N.. R. 16 E. 




Do. 


12 
18 


Sec. 34, T. 33 N., R. 16 R 

Soc. 30, T. 83 N., R. 16E 




Do. 
Do. 


U 


S«»c. 27, T. 33 N., R. 15 E 




Do. 


15 


Sec. 18, T 81 N., E. 17 E 


Do. 


16 


Sec. 33. T. 32 N., R.17E 

Sec. 21, T 32N., R. 17 E 




Do. 


17 




Do. 


18 


Sec. 23. T 30 N.. R. 16 E.. . 




Do. 


19 


Sec. 16,T,30N., R. 16E "....W'.','.'.'.'^ 

UNDBVELOPBD POWIBS. 

Oconto, sec. 23, T. 28 N., R. 21 E 

Oconto FallP, tec. 31, T. 28 N., R 20 E 

8ec.34.T.28N., R.18E 

Sec 23,T.31N., R. 16E 




Do. 


?I0 






?1 






2? 






23 













aThe fliut four hi*adsare reported by owners; the remainder are estimated by Mr. W. A. 
Holt, of the Holt Lumber Co., Oconto. 

No discharge measuremente on this river were made until June, 
1906, at the following described stations : 



OCOXTO RIVER AT GILLETT^ WIS. 

This station was established June 7, 1906. It is located at the 
highway bridge about 2V^ miles south of Gillett, Wis. 

The channel is straight for about 200 feet above and 300 feet 
below the station. Both banks are low but do not overflow. The 
bed of the stream is gravel and is permanent. The current is swift. 
Old pier foundations at both banks mav affect the flow somewhat. 

A standard chain gage, which was read during 1906 by Samuel 
Gilbertson and Hattie Gilbertson, is fastened to the lower side of the 
bridge: length of chain, 24.82 feet. The reference point is the top 
of downstream board guard rail 59 feet from the initial point; eleva- 
tion, 17.75 feet above gage datum. 
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Discharge measurements of Oconto River at OiUett, Wis., in 1006 and 1907» 



Date. 



Hydroffrapher. 



1900. 

June 7 M. 8. Hronnao 

June 2tt ilu 



Width. 



Fret. 
81 



1907. 

April 10 '■ A. H. Horton... 

June 21 , G. A. Gray 

July 22 ; Ho 

AuffUttt 26 I (io 

Aufiru8t26 ; do 

October 11 do 

November 8 do 

December 1.^ do 



61 



58 



Are« of 


Meao 


.>«^tioQ . 


velocity. 


Su. ft. 


Ft. periec. 


:i-,i» 


2 58 


339 


2 14 


SM 


2.66 


an 


2 01 


283 


1.43 


246 


1.28 


246 


1.28 


2.'>4 


1.29 


Mi 


1.49 


311 


1.07 



!iei«1?t. 


Diticharge. 


Feet. 


Set'.-ft. 


5.95 


926 


5.72 


727 


6.1 


»940 


5.67 


685 


5.2 


421 


5.0 


829 


4.9 


326 


5.0 


841 


5.15 


405 


6.1 


334 



' Thet>e di»chargeM checked by a second meaoan^meut. 

Dooomhor 13 mensuromenr rande under hnlf frozen and half open conditions. 

Velocity obtained by llnating Ice. 



Discharge measurements under ice of Oconto River at OiUctt, Wis., for 1007. 



Date. 



Hydrographer. 



1006. 

January 17 G. A. Gray 

February 10 do — 

February 10 do — 

March 9 do 



Width. 


Area 

of 90C- 

tioo. 
Sii.ft. 


Mean 
velo- 
city. 


Gave 

bei«ht. 

Water 

sur. 

Feet. 


Dis. 
charfce 


Av. th. 
of ice. 


Fjn. 


Ft. per 
.sec 


Sec-ft 


f 



.53 
70 
70 

70 



233 
243 

»43 
246 



1.33 
l.ST 
1.38 
1.65 



6.3 


310 


i.s I 


6.5 


833 


1.6 i 


6.5 


385 


1.6 


G.75 


411 


1.9 

1 



Depth 
of 

8UOW. 



.15 
.9 
.0 
.1 



1008 




Dec. 


17. 


I>ec. 


;>4. 


Dec. 


31. 


.Tan. 


S. 


Jan. 


14. 


Jan. 


•£i. 


Feb. 


1. 


F<'b. 


10. 


Feb. 


20. 


Mar. 


.5. 


Mar. 


11. 


Miir. 


il. 


Mar. 


'2'}. 



Rrmrtl of thickness of ire at Gillett, icinter 1007S. 

Feet. 

RlvtT I'losed. 

Aver.'ii:** tlilcknosM of ico • 

Averair** tlilrknrss of In* 7 

Averacrt? thickness of Ice !•© 

Averaifo tlilckn«'ss of Ice 1.0 

Averak't* thickness of Ice 1.8 

Averaire thickness of Ice 1.8 

Averajre t hickness of I«*e 1.6 

Avi'raj.'i* thickni'SM of ice 1.8 

Averajfe thI«'kneHS of Ire 1.7 

Averak'e thl<'kn«*ss of 1<»»» 1.8 

Av«'rai:<' tln«-kiH'ss of [.•♦' 1.4 

Itivt'r oppiuMJ. 
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Daily gage height, in feet, of Oconto River at Chillett, Wis.y for 1906. 



Day. 



Juae. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



1.. 

2.. 
8., 
4.. 
5., 

e.. 

7.. 
8.. 
9. 
10.. 



11.. 
12.. 
18.. 
14.. 

15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
28.. 
24.. 
25.. 

26.. 
27., 
28.. 
29.. 
80.. 
31.. 



5.95 
6.0 

6.15 
6.1 

5.95 

5.9 

6.2 

6.15 

5.6 

5.65 

5.6 

5.6 

5.0 

5.4 

5.7 
6.0 
6.0 
6.2 
5.85 

5.75 
5.05 
5.75 
5.75 
5. 65 



5.4 


4.75 


5.15 


5.1 


6.05 


5.5 


4.7 


5.15 


5.4 


6.0 


5.7 


4.75 


6.7 


5.2 


6.9 


6.15 


4.75 


5.7 


5.2 


6,8 


5.75 


4.2 


5.5 


4.9 


5.8 


6.0 


4.25 


5.6 


5.1 


6.85 


6.0 


4.85 


5.6 


5.4 


5.7 


5.9 


4.9 


5.0 


5.4 


5.8 


5.75 


4.8 


6.2 


5.1 


5.8 


5.9 


5.1 


5.25 


5.2 


5.7 


5.6 


5.4 


5.8 


5.0 


4.6 


5.6 


5.7 


5.?5 


5.3 


5.7 


5.5 


5.3 


5.2 


6.15 


5A 


5.1 


5.8 


5.65 


4.8 


6.7 


5.2 


5.3 


4.9 


6.35 


5.5 


5.2 


5.4 


6.15 


5.8 


6.5 


5.8 


5.8 


5.8 


6.3 


5.96 


5.0 


4.8 


5.8 


5.3 


5.9 


4.95 


4.5 


5.9 


5.8 


6.2 


5.0 


5.2 


6.0 


6.0 


ft.2 


5.0 


5.2 


6.0 


6.1 


6.85 


5.5 


5.2 


5.1 


6.0 


6.3 


5.0 


5.9 


6.3 


6.2 


6.26 


4.9 


5.6 


5.5 


6.15 


6.15 


4.85 


5.8 


5.5 


5.9 


5.7 


4.8 


6.0 


6.5 


6.1 


7.05 


4.75 


G.3 


5.5 


6.4 


7.3 


4.75 


6.2 


5.4 


6.4 


7.35 


4.4 


6.1 


5.05 


6.7 


7.3 


4.7 


5.9 


5.0 


6.3 


7.2 


4.7 


5.6 




6.1 









Dec. 

6.7 

6.7 

6.6 

6.15 

6.95 

6.6 
6.1 
7.28 
7.6 

7.86 

8.8 
9.1 
7.8 
7.4 
7.85 

6.8 
7.7 
8.1 
9.0 
9.1 



^ Frozen. 
Mean daily gage heiglit, in feet, of Oconto River at Oillett, Wis., for 1907. 



Day. 



Mob. April May. June. July. Aug. Sept. Oct. Nov. Dec 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 , 

11 1....... 

12 

18 

14 

15 

16 

17 ' 

IS 

19 

20 

21 , 

22 (1) . 

23 6.9 

24 6.6 

25 7.5 

I 

26 ' 7.5 

27 7.5 

28 7.75 

29 7.35 

30 7.25 

81 7.1 

Dw. 6, river full of Ice. 
* Frozen. 



7.1 
7.2 
0.1 
6.5 
6.75 

6.7 

0.55 

6.9 

6.8 

0.1 

6.6 
0.3 
6.0 
6.6 
6.1 

5.6 

5.85 

6.5 

6.25 

6.25 

6.1 
7.1 
6.1 
6.5 
5.45 

6.0 
6.8 
6.4 
7.5 
6.1 
6.S 



6.3 


7.3 


6.65 


5.05 


4.9 


7.1 


4.45 


5.5 


5.1 


4.9 


6.5 


4.1 


5.6 


6.25 


4.8 


6.7 


5.5 


5.7 


5.0 


4.7 


6.5 


5.0 


5.2 


4.9 


4.5 


5.9 


5.1 


6.1 


5.6 


4.9 


6.35 


4.8 


5.1 


5.5 


4.8 


6.2 


5.1 


4.9 


5.0 


4.8 


7.3 


4.5 


5.3 


4.5 


5.0 


5.8 


7.1 


4.8 


4.5 


5.1 


7.2 


5.0 


4.65 


4.6 


5.5 


7.45 


5.2 


6.0 


4.6 


5.4 


5.7 


6.1 


7.0 


4.3 


5.5 


6.1 


6.2 


4.5 


4.35 


5.7 


7.4 


6.4 


6.9 


4.4 


5.6 


6.2 


5.9 


5.0 


6.2 


5.5 


7.6 


5.7 


5.0 


4.3 


5.4 


6.9 


6.0 


6.05 


4.75 


5.55 


7.1 


5,9 


5.0 


4.65 


5.2 


7.4 


5.1 


5.3 


4.6 


6.35 


6.75 


6.2 


6.45 


4.7 


6.5 


6.5 


7.S5 


5.2 


4.85 


6.8 


7.0 


6.25 


5.2 


4.3 


6.8 


7.4 


5.65 


5.1 


4.9 


7.0 


5.9 


5.5 


6.0 


4.6 


6.15 


8.0 


6.5 


5.2 


4.7 


6.1 


5.45 


7.3 


5.2 


4.8 


5.9 


5.0 


7.4 


5.1 


4.8 


6.0 


4.8 


4.6 


5.0 


5.0 


6.0 


4.7 


7.V 


5.1 


5.05 


6.1 


4.8 




5.1 


5.0 





5.8 
5.85 
5.8 
5.7 
5.7 

5.4 

5.65 

4.8 

5.3 

5.2 

5.0 

5.05 

5.5 

5.3 

5.16 

5.0 
5.3 
5.0 
5.2 
5.3 

5.8 

5.25 

4.95 

6.05 

5.15 

5.1 
5.2 
5.0 
5.2 
5.1 
5.15 



6.0 
5.2 
5.0 
5.2 
5.2 

5.2 

5.2 

5.15 

6.2 

6.1 

5.15 

5.2 

5.1 

4.7 

4.7 

5.1 
5.2 
5.4 
5.4 
6.9 

5.4 

6.6 

5.6 

5.45 

5.4 

5.4 
5.4 
6.4 
5.3 
6.2 



5.0 

5.4 
5.1 
6.2 
6.1 

6.5 
5.8 
5.8 
5.2 
6.8 

5.7 
5.9 

e.s 

6.6 
7.2 

7.0 
7.15 
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WATER POWERS OF WISCONSIN, 



OCONTO EIVER AT STILES^ WIS. 

This Station was established April 20, 1906, but was discontinued 
June 6, 1906, as the dam immediately above the station serioualy 
modified the flow. 



Dicharge measurements of Oconto River at Stiles, WU., in 1906. 



Date. 


Hydrograpber. 


Width. 


Area of 
section. 


height. 


Die- 
charge. 


April 20 


HortOD and BroDDan.... 


Feet, 

119 
120 


8g,fL 

517 
250 


Feet, 

4.74 
8.71 


Bec'ft, 

2,510 
W8 


MS- KrnnnAn 





Daily gage height, in feet, of Oconto River at Stiles, Wis., for 1906, 



Day. 


Apr. 


May. 


June, j Day. 


Apr. 


May. 


Jane. 


i 
1 


4.0 
S.8 


3.0 
2.4 
3.2 I 
2.5 1 
2.7 1 
2.8 


17 




3.8 
4.0 
4.4 
2.6 
4.0 
4.1 
4.0 
4.1 
8.3 
3.7 

i.8 

8.8 
9.9 
8.1 
8.8 




3 


18 






g . . . 


3.6 
S.8 
3.3 
4.5 
2.8 
4.5 
4.2 

ti 

4.4 
4.7 
3.4 
4.4 
i.2 


19 






4 




20 


4.9 
4.8 
4.7 
4.4 
4.6 
4.6 
4.8 
4.6 
4.3 
8.8 
3.8 




,', 




21 




(J 




22 




7 




23 




fc 






24 




9 




1 


25 




10 






26 




11 






27 

28 




li 








13 :;::::;::;:;:;:; 






29 




14 






30 




16 






31 




16 
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WOLF RIVER SYSTEM. 



General Conditions. 

Wolf River rises in a number of lakes about 25 miles south of 
the Michigan boundary and flows in a general southerly direction^ 
entering upper Fox Eiver at a point about 10 miles west of Lake 
Winnebago. Though nominally a branch of Fox Eiver, it is in 
reality the master stream, having over three times the discharge. 
Wolf River receives all its important tributaries from the west and 
at points relatively near its mouth. It has been elsewhere noted 
(p. 64) that there is much evidence that the river formerly ran west 
^nd joined Mississippi River through the present W^isconsin River 
Valley between Portage and Prairie du Chien. 

In the upper half of its course Wolf River has formed its bed in 
the pre-Cambrian crystalline rocks, and in this distance the descent 
of the river is very rapid. At the Chicago and Northwestern rail- 
way crossing, 2 miles west of Lenox, the river has an elevation of 
1,562 feet above the sea. In the 80 miles between this point and 
Shawano the river descends 774 feet, or 9.7 feet per mile. This 
steep gradient causes many rapids and falls. Plate XIII gives views 
of the dam and rapids at the Dells of the Wolf. Lumbering dams 
have been maintained in the upper river at the following points:^ 
Sec. 9, T. 33 jST., R. 12 E.; Lilly dam, Sec. 34, T. 33 K, R. 13 
E. ; Sec. 10, T. 31 K, R. 14 E. ; Sec. 25, T. 31 :sr., R. 14 E., and at 
several other places lower down. In the 40 miles above Shawano 
small undeveloped powers of 10 to 15 feet head are of frequent oc- 
currence. 

Shawano, the head of navigation on the river, and county seat of 
vShawono County, has a population of 2,000. A dam is located at 

* Wisconsin Geological Survey map<). 
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WATER POWERS OF WISCONSIN. 



this point, with a head of 12 feet, and is used to grind wood pulp. 
Shawano also marks the point of transition from the pre-Cambrian to 
the Cambrian sandstone. It is at this point that the river crosses 
the old coast line of Lake Michigan and enters the region of red clay. 
Below Shawano the stream is sluggish, its descent being only about 
42 feet to Lake Winnebago, a distance of about 80 miles. The banks 
are low, and in high water the surrounding flats are all covered, the 
river sometimes expanding at time of heavy freshets to several miles 
in width. For obvious reasons there can be no water powers in this 
lower region. 

The profile of Wolf River for 160 miles of its course is shown in 
the following table : 



Profile of Wolf River, Wisconsin, from 


mouth to near Lenox. 


Station. 


Distance 
from month. 


Elevation 
above sea 

level. 


Aathority : 


WinoecoDDe. 


MUeM. 


Feel, 

746.4 

749.5 

788.0 

1,562.5 


United States Eneineere. 

Chieaffo and Northwestern Railway 


New London 


S3 
80 
180 


Sh&wano 


Lenox 


Do. 







Run-off. 

The following tables showing gage-height observations and dis- 
charge measurements at Winneconne and near Northport, on Wolf 
River, are from data published by the United States Geological Sur- 
vey: 

Discharge measurements of Wolf River Winneconne, Wis., in 1903. 



Date. 



Janaary 5* 

Janaary 24^ 

February 20 

March 24 

April 15 

May 11 

Jane 20 

' River frozen. 



L. B. 



Hydroffrapher. 


Oaffe 
heiffhth. 


Discharge. 


Stockman 


Feet. 

5.50 
5.90 
5.00 
6.60 
6.90 
6.70 
640 


Second-feet. 
904 


do 


1,436 


do 

do 


1.2S5 
9,996 


do 


8,a06 


do 


8,587 


do 


3.194 







WOLF RIVER. 
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Mean daily gage height, in feet, of Wolf River at Winnecone, Wis., January 

1 to July 25, 1903. 



Day. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


6.50 


6.30 


4.80 


7.10 


6.60 


7.00 


6.10 


6.50 


6.30 


4.80 


7.20 


6.65 


7.00 


6.10 


6.60 


6.30 


4.80 


7.20 


6.70 


7.00 


6.10 


6.60 


5.20 


4.80 


7.10 


6.65 


6.00 


8.10 


5.50 


6.20 


4.80 


7.10 


6.60 


6.80 


6.10 


5.50 


6.20 


4.90 


7.10 


6.65 


6.80 


6.10 


5.50 


6.20 


4.90 


7.05 


6.70 


6.85 


6.20 


6.50 


6.80 


4.90 


6.90 


6.70 


6.80 


6.80 


5.60 


5.80 


4.90 


6.80 


6.70 


6.80 


6.80 


5.60 


5.10 


5.00 


6.95 


6.70 


6.80 


0.30 


6.60 


5.1D 


5.0D 


7.10 


6.80 


6.70 


6.30 


6.50 


5.10 


5.10 


7.00 


6.80 


6.70 


6.30 


6.60 


6.10 


5.25 


7.00 


6.80 


6.60 


6.30 


5.50 


6.10 


5.30 


6.90 


6.80 


6.60 


6.30 


6.60 


5.00 


5.60 


6.80 


0.80 


e.9} 


6.30 


5.50 


5.0C 


5.70 


6.85 


6.80 


6.60 


6.30 


5.50 


6.00 


5.80 


6.90 


6.80 


6.60 


6.S0 


5.40 


5.00 


5.90 


6.80 


6.80 


6.46 


6.40 


6.40 


5.00 


8.00 


6.80 


6.80 


6.45 


6.40 


5.40 


6.00 


6.20 


6.75 


6.80 


6.40 


6.40 


5.40 


4.90 


6.30 


6.70 


6.80 


6.40 


6.80 


5.40 


4.» ' 


6.40 


6.80 


6.80 


6.40 


6.35 


5.40 


4.90 


6.60 


6.80 


6.80 


6.30 


6.80 


5.40 


4.90 


6.60 


6.80 


6.85 


6.30 


6.20 


5.40 


4.90 


0.70 


6.80 


6.90 


6.20 


6.10 


5.40 
5.30 
5.30 
5.30 

5.30 


4.flO 

4.80 
4.80 


6.80 
6.90 
6.90 
6.90 
7.00 
7.10 


6.80 
6.70 
6.70 
6.65 
6.00 


6.00 
7.06 
6.00 
7.00 
7.00 
7.00 


6.20 
6.10 
6.10 
6.10 
6.10 



















1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

81. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
80. 
30. 
31. 



Discharge measurements of Wolf River near Xotthport. Wis., in liiOo. 



Date. 



April 5 

May 22 

Jane 17 

Jiilyl5 

AuKQiitlG 

September 22. 



HydroKrapher. 



Width. 



F. W. Hanna... 
g. E. Clapp ... 
M. S. BreDnan . 

do 

do 

F. W. Hanna.. 



Feet. 

182 
171 
151 
176 
176 
172 



Area of 
section. 


Mean 
velocity. 


feet. 


Ftet per 
second. 


2,642 


2.64 


2,11W 


1.8 


2.558 


1.97 


2.300 


1.6U 


2,053 


1.26 


1.978 


1.41 



Gaffe 
heiffbt. 



Feet. 

7.03 
4.65 
6.42 
5.0« 
3.01 
3.« 



Discharffe. 



Second- 
fett. 

6,965 
3.964 
5,032 
3.885 
2.594 
2,781 
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Mean daily gage height, in feet of Wolf River near Northport, Wi8,, April 6 

to December SO, 1905, 



Day. 



April. 



Mav. 



Jan*. 



Jaly. 



1 




2 


8 


4 


6 


6 


5.90 


7 


6.90 


8 


6.70 


</. . . 


6.6f) 


10 


6.50 


11 


6.40 


12 ,,. 


6.30 


13 


6.10 


14 


6.00 


15 


5.80 


16 


1 
5.60 


17 


' 5.50 


in 


5.20 


19 


5.20 


20 


4.90 


21 


4.90 


22 


: 4.90 


2;i 


4.30 


24 


4.10 


25 


4.00 


'H* 


3.80 


27 . ... 


3.eo 


5S 


3.50 


2«> 


3.50 


^ 


3.40 


31 



8.40 
8.60 
3.80 
4.00 
4.90 

4.40 
4.60 

4.80 
4.90 
6.00 

5.00 
5.20 
5.60 
5.80 
5.00 

5.50 
5.30 
5.30 
5.20 
5.00 

4.30 

4.()0 
4.0O 
4.S0 
5.00 

5.00 
4.60 

4.30 
5.40 

5.60 
5.80 



6.00 
5.00 
5.00 
4.90 
4.00 

5.60 
5.40 
5.30 
5.S0 
5.80 

5.80 
5.90 
6.10 
6.40 
6.40 

6.60 
6.50 
6.40 
6.40 
6.20 

6.00 
5.80 
5.60 
5.30 
5.10 

4.70 
4u40 
4.00 
3.80 
3.50 



8.30 
8.00 
8.40 
8.00 
8.80 

3.30 
4.30 
4.60 
4.60 
4.90 

5.00 

5.ao 

5.10 
5.10 
4.90 

4.20 
4.60 
4.30 
4.80 
4.60 

4.45 

4.20 

4.10 
4.00 
3.30 

3.00 
2.80 
2.50 
2.30 
2.20 
2.00 



Aaff. 



a.oo 

8.80 
2.20 
9.10 
8.80 

2.S0 
2.40 
2.90 
8.30 
4.00 

3.50 
3.60 
3.60 
3.00 
3.00 

3.50 
3.50 
3.30 
3.20 
3.00 

2.80 
2.40 
2.50 
2.30 
2.00 

1.80 
1.60 
1.40 
1.20 
1.10 
1.00 



Sept. 


Oet. 


1.60 


1.65 


8.4ff 


1.40 


8.00 


1.35 


2.20 


1.30 


8.10 


1.16 


3.40 


1.10 


3.60 


.00 


8.30 


.85 


8.40 


.70 


8.60 


.66 


8.80 


.00 


3.60 


.50 


8.83 


.35 


2.50 


.10 


2.70 


.25 


2.00 


.40 


2.^0 


.75 


3.00 


.90 


3.40 


1.15 




1.50 


2.90 


2.20 


2.80 


2.60 


8.70 


2.90 


3.(0 


3.20 


3.40 


3.40 


8.25 


8.30 


3.10 


3.20 


2.90 


8.00 


2.75 


2.10 


2.35 


2.80 





8.00 


1 



Not. 


Dm. 


1.80 


1.70 


1.40 


1.00 


l.fiO 


1.40 


1.60 


l.SO 


1.70 


1.00 


1.06 


1.75 


2.10 


1.80 


2.30 


1.90 


2.60 


9.10 


2.70 


9.00 


2.00 


1.90 


2.40 


1.96 


2.S0 


1.80 


2.20 


1.00 


2.10 


1.40 


1.80 


1.20 


l.SO 


1.20 



1.40 
1.80 
1.20 

1.10 

1.00 

.90 



.40 
.20 
.60 
.80 
1.90 



1.10 
1.00 
1.00 

1.00 

1.00 

.90 

.90 

.75 

.00 

.50 
.60 



WOLF RIVER AT DARROW S BRIDGE^ XEAR SHA\VA>'0^ WIS. 



A Station was established April 21, 1906, at Darrow's bridge^ 
about 2 miles south of Shawano, and was discontinued June 6, 1906, 
as the dam above modified the flow. 

A measurement was made April 21, 1906, by Horton and Bren- 
nan, with the following results: 

width, 1S8 feet : area, 1,350 square feet; gage hel^jbt, 5.S7 ft*et ; discharge .3.890 second- 
feet. 



WISCONSIN SURVEY. 



BULLETIN XX., PI. XIII. 




FiK. 1. TWIN t\\Lr.S. PESHTICO RIVER. 




FiR. 2. DAM AT SHAWANO, WOLF RIVER. 



WOLF RIVER. 



99 



Daily gage height, in feet, of Wolf River at Darrow'a bridge, near Shaioano^ 

Wis., for 1906. 



Day. 


Apr. 


May. 


Juae. 


Day. 


Apr. 


May. 


Jnoe- 


1 




4.7 
4.7 
4.5 
4.0 
4.8 


4.8 
4.3 


17 

18 




4.8 
4.1 
4.1 




2 






3 




19 






4 




'** S.B 


20 






5 




21 


6.1 


4.2 
S.6 
3.9 
8.8 
4.2 
4.2 




6 






22 




7 




4.6 
4.7 
4.3 
4.6 
8.5 
4.2 




23 


5.4 
6.S 
5.0 
4.7 
4.7 
4.6 




s 






24 










25 




10 






26 




11 






27 




12 






29 


3.6 
5.2 
5.0 
4.8 




13 






29 




14 




4.8 
4.8 
4.7 




30 


4.5 




15 




31 




10 





















WOLF RIVER AT WHITE HOUSE BRIDGE^ NEAR SHAWANO, WIS. 

This station was established June 6, 1906. It is located at the 
^^ White House" highway bridge, about 3% miles north of Shawano^ 
Wis. 

The channel is straight for about 200 feet above and 500 feet 
below the station. Both banks are of medium height and do not 
overflow. The bed of the stream is gravel and is permanent. There 
is one channel at all stages. The current is medium swift. This 
station may be affected by back water from the dam about 4 miles 
below. 

A standard chain gage, which is read daily by Albert TJtke, is 
fastened to the guard rail on the upstream side of the bridge ; length 
of chain, 16.25 feet. The reference point is the center of gage pul- 
ley; elevation, 16.07 feet above gage datum. 



Discharge measurements of Wolf River near STiawano, Wis., in 1906. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Ga«re 
height. 


Dis. 
charge. 


June 6 


M. S. Breonan 


Feet. 
136 


8q. n. 


Feet. 

6.90 
5.96 


See. -ft. 

1,970 
590 


June 30 


do 


132 ' ft2Q 











The above station proved unsatisfactory so a new station was estab- 
lished at Keshena. 
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Daily gage height, in feet, of Wolf River near Shavoano, Wis., for 1906. 



Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1 






e.5 

6.3 
6.4 
6.2 


0.5 


5.8 
5.8 
5.9 
6.0 
0.1 

e.o 


e.s 

6.7 
6.6 


7.7 


2 




9.2 
7.0 
7.8 

7.4 
7.3 


... 0) .. 


3 




6.5 
G.O 
0.4 

0.2 
6.1 
5.9 


4 






5 


7.4 
7.7 
7.1J 

?:f 

7.1 
G.9 
7.0 
0.5 
0.? 

O.C 
0.0 
0.5 
0.7 

«.,, 

0.!> 
7.2 
G.S 


C.2 

6.4 
6.S 
6.5 
0.1 
6.4 




6 


6.2 
6.2 

6.0 
3.9 
6.0 

6.7 




7 




8 


0.3 
6.1 
6.1 

0.4 
6.4 
0.0 




9 


7.1 
6.4 

6.5 
6.4 
0.3 
0.9 




10 


0.0 

6.4 
6.4 
0.2 
6.1 
6.3 




11 




12 


6.2 
5.9 
6.6 
6.3 

6.3 

6.6 




13 


6.2 
6.2 
6.(9 

6.0 

c,.:t 

6.3 




14 




15 


o.i 

«.l 

6.0 
6.3 
6.3 
0.9 




1« 


6.5 
6.3 
CO 
6.2 

fi.S 

0.3 




17 


7.0 
6.0 
6.6 
0.1 

6.3 
6.4 




18 




10 


6.7 
7.2 

7.0 
7.3 

7.i 

7.2 




20 


0.0 

5.9 
0.0 
0.3 
ti.2 
0.0 




21 




22 


0.5 
6.3 
0.0 
0.9 

0.7 
0.7 




23 


0.4 
0.1 
5.7 

0.1 
6.2 
6.2 




ai 


0.1 
6.2 

6.1 
6.0 
5.9 

5.M 




26 


6.0 

; 0.7 

1 6.0 
0.5 
0.4 

5.S 

1 




26 


8.1 
8.1 
7.4 
7.6 
7.1 




27 


0.7 
0.4 
7.2 
0.2 
6.S 




28 , 




29 


0.7 
6.5 
6.0 




30 


R.S 

6.0 




31 






1 









* Frozen. 



KKSIIEXA^ WIS. 



This Station was establislied ^May 1>, 1J)07. The station is situated 
8 miles north of Shawano, Wis., at a small town cMod Kt^shena. It 
is located on a hi<i:hway bridge 50 rods southwest of the Green Bay 
ag(nicy otliee on the ^lenominc^* resen'ation. 

Th(^ general direction of fhe channel is straight for 2,000 feet 
above station and also -JOO feet below. Tlit* water moves slmvly. 
The average width at ordinary stage is 1-20 fe(»t broken by one small 
pier. 

(Looking down stream) the right bank is high and wooded and 
will not overflow. The left bank is low and during high stages of 
river is liable.to overflow. The bed is comi>osed of stone and gravel 
and does not shift. There 'is one channel at all stages. 

Discharge meiisurements are made from this bridge to which the 
gage is attached. The initial ])oint of sounding is directly over left 
abutment of bridge on downstream side. Tt is marked by black 
paint. 



WISCONSIN SURVEY. 
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The DdU of Wolf River. 



WOLF RIVER. 



**•*.•' •• .-.-•loi 



A staff gage, which was read by Adam Neff during 1907; isi-' 
fastened to left end of bridge on downstream side. The gage is 
made of a pine board 8.5 feet long. Feet and tenths of feet are 
painted on the gage with black paint. The gage is referred to fol- 
lowing bench marks : 

(1) (Looking down stream.) Cross on a post at end of fence at 
left end of bridge on do\\Ti stream side of road is 9.38 feet above 
zero of gage. 

(2) Cross on a stump at left end of bridge on down stream side 
of road about o rods X. E. of bridge is 6.54 feet above zero of 
the gage. 

(3) Cro^^ on a telephone pole ten rods ]N". E. of bridge at end of 
road crossing the bridge is 9.04 feet above zero of gage. 



Mean daily gage height in feety of Wolf River at Keahena, Wis., for 1907. 



Daf. 



May. 



JaD«. 



1 




2 




3 





4 




6 




6 




7 


8 


9 m 


10 


3.00 
3.32 


11 


12 


13 


]4 


15 


4:» 


16 


17 


4 t>5 


l.s 


4.3> 
4.75 
3.7 

3..S-> 

3.S 

3.5> 

3.5 

3.45 

3.4 

3.05 

3.45 

3.3 

3.15 

2 9 


19 


20 


21 


22 


23 


24 


25 


2*\ 


27 


2S 


21' 


30 


:a 







2.S5 

3.35 

1.4 

2.R5 

2.4 

2 . 55 

2.C5 

2.3 

2.55 

1.0 

2.0 

2.25 

1.9 

1.6 

1.9 

l.S» 

1.45 

2.2 

1.7 

1.6 

1.8 

2.0 

1.H5 

1.7 

1.9 

2.2 

1.5"> 
1.7 
1.5.5 
1.05 



Jaly. 



Aug. 



Sept. I Oct. 



Nov. 



1.95 


1.4 


1.16 


1.7 


1.6 


2.25 


1.6 


1.8 


1.6 


1.6 


1.S5 


1.15 


1.4 


1.8 


1.65 


2.05 


3.8 


2.25 


2.35 


1.8 


1.5 


2.1 


1.2 


1.93 


1.8 


2.6 


1.6 


2.35 


2.2 


1.6 


1.U5 


1.75 


2.35 


1.95 


1.6 


2.5 


1.45 


1.3 


2.0 


1.6 


2.75 


1.5 


3.1 


1.9 


1.6 


1.1 


1.5 


3.25 


1.9 


1.0 


2.55 


1.56 


2X 


1.95 


1.7 


1.15 


1.9 


2.4 


1.9 


1.66 


1.25 


1.^ 


2.15 


1.85 


1.65 


1.4 


1.85 


1.9 


1.8 


l.d5 


3.05 


1.85 


1.7 


1.8 


1.55 


2.9') 


1.85 


1.8 


1.8 


1.5 


1.0 


1.75 


1.8 


1.8 


1.6. 


3.2 


1.95 


1.8 


1.75 


1.65 


1.15 


1.85 


2.S 


1.7 


1.6 


2.9 


1.45 


4.25 


1.7 


1.6 


1.15 


2.0 


4.3 


1.7 


1.85 


2.5 


2.0 


3.(^5 


1.65 


1.9 


2.35 


1.3 


3.25 


1.8D 


1.8 


1.15 


1.45 


3.05 


1.5,5 


1.7 


2.55 


1.2 


2.5 


1.7 


1.7 


1.4 


1.95 


2.4 


1.7 


1.7 


2.7 


2.35 


2.3 


1.05 


1.7 


1.15 


1.!? 


2.15 


i.r»5 


1.7 


2.55 


1.9 


2.1 


1.7 


1.7 


1.0 


1.1 


1.75 


1.6 


1.6 


2.S 


2.2 




1.6 











Dec. 



1.6 

1.6 

2.65 

2.4 

2.2 

2.8 

2.2 

2.2 

2.25 

2.2 

1.95 

1.85 

2.25 

2.5 

2.56 

2.56 

2.7 
3.0 
2.96 
2.96 

3.35 

3.4 

3.4 

3.4 

3.45 

3.4 

3.45 

3.4 

3.4 

3.5 

3.65 



StJition ««.-'tnl)llslKMl. 



102 



•. WATER POWERS OF WISCONSIN. 



\^ Tn6 following discharge measurements at Keshena were made in 
1907: 

The drainage area ahout Keshena is 19k sqwire miles. 



1907. 


Hydroffrapher. 


Width. 


Area <if 
Bectiou. 

S',.rt. 

308 
4<ll 
277 
320 

a85 

368 


MeaD 
velocity. 


Gage height. 


Diiicharge 


June 22 
July 20 


G. A. Gray 

do 


Feet. 

10) 
lu4 
107 
. • 109 
109 
lOJi 


Ft. per sec. 

2.10 
3.14 
1.99 

254 
1.88 

1 


Fret. 

1.81 

3.32 

2.05 

1.9U 

2.5 

2.1 


bec.-n. 

666 
1.491 


Aug. 24 
Oct. 12 
Nov. 8 
Dec. 14 


do 

do 

do 

do 


787 
1009 

mi 



December 14 measurement mndo under half frozen and half open conditions. 
Velocity obtained by floating ice. 



Disrharge measurements under he Wolf River at Keshena, Wis. 



Date. 



1008. 
January IS.. 
February 8. 
March 7 



Hydrographer. 



A. Gray 101 

.. do I lo:^ 

. do IDS 

. do 103 




Record of thickness of ice at Keshena. 



Rlvor oIosojI. 



Feet 



Jan. IS. 

Jan. 21 . Avernjre thli'kiu.'ss of Ice 1 

Jan. 28. Avornsre thickness of Ice ,. 1 

Feb. 4. Averaff*' thickness of ice * 1 

Feb. n. Averape thl<*kn»>s» of ice 1 

Feb. IS. AveraK«' thickness of ice 1 

Feb. 25. Average thlckn<»ss of Ice 1 

Mar. 3. Av<'rase thickness of ice 1 

Mar. 10. AveraJTO thickness of Ice 1 

Mar. 17. Av<»rage thickuf'ss of Ice 1 

Mar. 21. Average thiekiiess of Ice 1 

Note : Ice went out March 29. 



LITTLE WOLF RIVER. 



Little Wolf Kiver is one of the largest branches of Wolf "River. 
It has a drainaire an*a < f ^TTi .^cpinrc luih^s. Like all the streams in 
this region the river has its greatest fall in the upper third of its 
length, bnt even in its lower third there is sufficient fall to insure 
important water powers. Recent surveys l)y !Mr. D. W. !Mead show 
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that the river has a fall of 62 feet in the sixteen miles above its 
mouth, distributed as shown in the following profile : 



Description of station. 



North of river 

Phillips' Bridge 

Ostander Bridge 

Royalton Bridge 

Month of South Branch.. 
Little Wolf Dam, below. 
Do above . 
Lower Manawa Bridge . 
Manawa Bridge, below . . 
Do above.... 
Symco Dam, below 



Distance 
from month . 



Miles. 

2 

3.3 
6.0 
9.0 
9.6 
9.6 



Elevation 

above the 

sea. 



11.3 
11.3 
16.3 



Fiet. 
748.0 
751.5 
762.0 
773.5 
779.2 
783.0 
790.5 
798.0 
796.0 
806.8 
820.8 



Note. -These elevations are only approximately referred to sea level. 



WATER POWEBS. 



Phillips. — Surveys have shown that a head of 20 feet can be ob- 
tained at Phillips which for a ten hour day should give about 850 
horsepower. A measurement of the river here shows a low water 
flow of 215 cubic feet per second. This dam would use all the avail- 
able fall between Phillips and Koyalton. 

Royalton. — The banks are sufficiently high at Eoyalton to allow of 
an 18-foot dam, although this would drown out the present power 
at Little Wolf. An eighteen foot head would develop on a 10 hour 
day basis about 750 horsepower. 

Manawa,--— Ax present a dam at Manawa develops a head of about 
11 feet. As there is a fall of about 14 feet in the five miles above 
Manawa it seems probable that this dam could be raised to at least 
15 feet. 

A statement of other powers on this river will be found in the fol- 
lowing table: 



Tributaries of Wolf River. 

The lower part of the Wolf Eiver drainage area is more tliickly 
settled than the upper, and as a result the tributaries which occupy 
this lower portion are rather fully developed. This is especially 
true of Embarrass, Little Wolf, and Waupaca rivers. 
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Water Powees. 



The following table shows the water powers on Wolf River and its 
tributaries: 

Water on Wolf River and its tributaries. 



Location and stream. 



ManawA, sec 15, T. 23 N., R- 13 E., Little 

Wolf River. 
Littlewolf. »ec. 34, T. 23 N , R. 13 E., Lit- 

tla Wolf River. 
Scaodinavia, south branch Little Wolf 

River. 
, Sec. 22, T. 28 N.. R. 11 E., south branch of 

Litue WolfUiver. 
Phlox, sec. 20, T. 30 N., R. 12 E , Red 

River. 
Mount Morris, sec. 16, T. 19 N , R. 11 E. 

Rattlesnake Creelc. 
Wittenberg, Sec. 10, T. 27 N., R. 11 E. 

Embarrass River. 

North branch of Embarrass River 

Sec. 7, T. *i6 N.. R. 13 B.. Embarrass River 
EmbarraHR, sec. 5, T. 25 N., R. 15 E., Em- 
barrass River. 
Sec. 23, T. 26 N., R. 13 E., middle branch 

of Embarrass River. 
Sec. 15, T. 27 N., R. 15 E., north branch 

of Embarrass River. 
Sec. 23, T. 28 N., R. 12 E., north branch 

of Embarrass River. 
Pilla, sec. 9, T. 26 N., R. 14 E , Embar 

rai»« River. 
Sec. 9, T. 27 N.. R. 12 E., middle branch 

of Embarrass Kiver. 
Waupaca, sec. 32, T. 22 N., R. 12 E., 

Crystal River. 
Waupaca, sec. 20, T. 22 N., R, 12 E., 

Waupaca River. 

City of Waupaca, Waupaca River 

Do 

Sherman, sec 18,T. 22 N., R. 11 E., Wau 

Wpaca River, 
evauweffa. J^ec. 4, T. 21 N., R. 13 E., 
Wanpaca River. 

Waupaca, Wanp&ca River 

Amherst, Sprin«r Creek 

Rural, sec. 10, T. 21 N., R. 11 E., Arbor 

Gresham, sec. 3, T. 27 N., R. II E., Red 

River. 
Sec. 6, T. 27 N , R. 15 E.. Red River... 
Sec. 19. T. 27 N.. R. 14 E., Red River. . 
Sec. 18, T. 28 N., R. 14 E.. Red River. . 
Sec. 15. T.26 N.. R. 10 E., Little Wolf 

River. 
Sec. 7, T. 25 N., R. 11 E.. Little Wolf 

River. 
Sec. 5. T. 24 N., R. 18 E., Little Wolf 

River. 

Sec. 9. T- 33 N.. R. 12 E., Wolf River 

Sec. 34. T. ;« N., R. 13, E., Wolf River... 
Sec. 10, T. 31 N ., R. 14 E., Wolf River .... 
Sec. 25, T. 31 N., R. 14 E.. Wolf River. 



Owner and use. 



Little Wolf River Lumber Co., 
grist, lumber electric light. 

Booth A. Smith, grist, lumber, elec- 
tric light. 

Henry Peterson, feed mill 



J. 1. Wralstatt, feed mill 

J. Kaufman, saw and planing mill 

Wm. Kemp, grist mill 

Viking Lumber Co . , sawmill 



N.M.Edwards, sawmiU 

N . M . Edwards, undeveloped 

Decker & Beedle, lumber and plan 

ing mUl. 
Theo. Boettner, flouring mill 



Seiber & Dumke, sawmill. 



Head. 



L. A. Weikel, saw, planing, and 

feed mill. 
Grosskopt, saw and planing mill. .. 

Buckstaff Lumber Co., powerhouse 

burned. 
Waupaca woolen mills 



A. G Nelson, planing and grist; 
mill. 

Electric Light Co , 

Undeveloped 

Brooks & Hoot, flouring mill 



Weed Gunnard, flour, planing, and 

electric light. 
C. Gunnes, brick manufacture. . . 

N . Howard, feem mill 

J. Anhmun, flouring and baw mill 

A. G. Schmidt, sawmill 



Undeveloped 

do 

. do 

Little Wolf River Lumber Co. , log- 

giDR. 
. ..do 



..do. 



Used for logging. 

....do 

....do..., 

....do 



Feet. 
10 

9 

8 

9 

14 

12 

12 

13 
20 

8 

9 
13 
16 
IS 
10 



6V4 

18 
15 

7 

10 

8 
10 
9 



H. P. 



60 
23 
50 
75 
44 
75 
50 



115 
200 
192 
116 
60 



35 
65 
200 



100 

480 

50 
20 
96 

100 



W 
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WISCONSIN RIVER SYSTEM. 



TOPOGKAPHY AND DkAIXAGE. 

Becausu of its length, its great <lrainage area, and its central loca- 
tion Wisconsin Eiver is i)reeniinently the main river of the State. 

Like the Flambeau, the headwaters of Wisconsin River are found 
in an intricate network of lakes and swamps occupying the flat pla- 
teau region near the northern boundary. Its extreme source is found 
in Lake Vieux Desert, a body of water of about 10 square miles on the 
line separating the northern peninsula of Michigan from Wisconsin, 
at about 1,050 feet above sea level. The general course of the river 
for the first 300 miles is south. At a point near Portage it turns 
abruptly westward, and in the next 100 miles flows nearly west, 
joining ]Mississii)i)i Eiver at Prairie du Chien, only 40 miles from 
tho southern boundary of the State. 

Because of its long traverse from the extreme northern to the 
extreme southwestern part of Wisconsin the topograj^hy of the basin in- 
cludes nearly every form found in the State. Like the upper Chip- 
pewa Valley, th(» northern half is a densely wooded region of hard 
and soft timber except where cleared for farming. The woods grad- 
ually give way to a somi-prairie region with a gently undulating sur- 
ii\ei\ but with occasional decided ridges both of rock and glacial 
origin. A very striking surface feature toward the southern part is 
found in the ^^Barnboo quartzite" ranges, which have an elevation 
of from 400 to 700 feet above the surrounding country. These 
ranges comprise twr> main ridges from 4 to miles apart, extending 
nearly east and west in the section of country west of Portage for 
ab(nit 25 miles, but uniting and ending abruptly on the west side of 
the valley, near Portage. The angle of the river at this point seems 
du(» to its effort to secure a passage around this rock barrier. 
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The drainage basin includes 12,280 scpiare miles, with an average 
width of 50 miles and a length of about 22'5 miles. The apportion- 
ment of this drainage area among the several tributaries of Wiscon- 
sin River is shown in the following table: 

Distances and drainage areas of Wisconsin River. 



River.' 



Pelican, above mouth 

Pelican, mouth 

Tomahawk 

Prairie 

Rib, above mouth 

Rib, mouth 

Eau Claire 

Eau Pleine, above mouth 

Bqu Pleine, mouth 

Little Eau Pleine 

Plover 

Yellow, above mouth 

Yellow, mouth 

Liemonweir 

Baraboo 

Above mouth of Klekapoo river 

Mouth of Kickapoo river 

Mouth of Wisconsin river 



Distance. 



Froir 
coor:iie. 



Miles. 



CO 
S5 

113 



136 
189 



158 
166 
ISl 



?48 
259 

380 



407 



Between 
stations. 



Milen. 

60 



25 

28 

23 



t 



8 
18 
64 


11 
33 
87 


18 



Drainaijrc 

area 

above 

station. 



Sq. mile*. 
940 

i,2oe 

2,111 
2,097 
8,192 
8,090 
4.114 
4,26S 
4,615 
5,005 
5,300 
6,448 
7,394 
3,172 
9,095 
11,387 
12,159 
12,280 



1 Station is at mouth of river unless otherwise stated, from 10th census. 



Through a portion of the city of Portage and southward, the river 
can hardly be said to have an eastern divide. Fox Kiver approaches 
within 1^/2 miles of the Wisconsin at this point, only a low marsh 
intervening. Even this marsh has a slope of about 3 feet toward 
Fox River. At the present time levees at this and other points pre- 
vent the Wisconsin at times of high water from overflowing into 
Fox River. These levees for a distance of several miles compel the 
river to flow along the contour instead of in the direction of maxi- 
mum slope. The reasons for this and other peculiarities of its val- 
ley are interestingly discussed in Geology of Wisconin, (vol. 3) : 

'*Tt is evident that such an uncertain divide as this can not have 
formed one of the original permanent features of the drainage of 
the region, but as the disposition of the surface soil is due to glacial 
action, modified by subsequent erosion and transportation, this may 
be fairly attributed to such a cause. The rampart of limestone which 
compels the lower Wisconsin to flow west does not stop south of 
Portage, but continues east and north, although less prominent, form- 
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ing an eastern barrier to the flow of the Wolf River. The course of 
the upper Fox to Lake Winnebago is sluggish, consisting largely of 
marshes and lake-like expansions. On account of the depression of the 
divide at Portage, the continuation of the southern barrier northeast, 
the small slope of the upper Fox, the large trough of the Wisconsin be- 
low Portage, which it is unable to occupy, -while above the river is 
more nearly in proportion to its channel of drainage, and finally the 
evidently modern outlet for the Wolf and the upper Fox through the 
lower Fox — the conclusion is reasonable, if not inevitable, that at one 
time the Lake Winnebago system drained southwest into the Missis- 
sippi and the Wolf was the true continuation of the Wisconsin above 
Portage, while the present upper Wisconsin was merely a tributary 
of the main stream." 

LAKE ELEVATOES AXD KESERVOIR SITES. 

Attention has elsewhere been called (p. 11) to the opportunity of 
increasing the low-water flow of the northern rivers by the construc- 
tion of dams near the headwaters for use as reservoirs. The oppor- 
tunity for such a system on Wisconsin River is especially good, be- 
cause the ownership of the lands to be flooded is in the hands of a 
<3omparatively few corporations and a beginning has already been 
made. For example, a well-built dam at the foot of the Tomahawk 
chain of lakes, which impounds water covering many square miles 
of reser\'oir, has been used for several years to regulate tlhe stage 
of the river for the mills below the mouth of the Tomahawk. In 
scores of cases the dams are already constructed for logging purr 
poses and need only to be kept in repair to be of service for power 
regulation when they are no longer needed for their original pur- 
pose, as will soon be the case. 

It has been proposed to build or maintain dams at the following 
points: Lake Vieux Desert, Sec. 17, T. 42 K, R. 11 E.; Twin 
Lakes, Sec. 19, T. 41 N., R. 11 E. ; Eagle Lakes, Sec. 31, T. 40 
K, R. 10 E. ; Sugarcamp Lakes, Sec. 17, T. 39 1^., R. 9 E. ; Buck- 
ataban Lakes, Sec. 24, T. 41 X., R. E., Little St. Germain Lake, 
Sec. 2, T. 39 IST., R. 8 E.; Big St. Germain Lake, Sec. 18, T. 39 
K, R. 8 E. 

At many if not most of the larger lakes near tbe headwaters, log- 
ging companies have long maintained dams, which some day will 
serve the double purpose of reservoirs and sources of power. A list 
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of souie of these lakes, together with their elevation above the sea, as 
determined bv United States engineers, is given in the following 
table : 

Lakes at headwaters tributary to Wisconsin River. 



Name of lake. 



At headwaters of— 



Eflsrlo I Eujflo Uiver 

Catllsh .... do 

Crniiberry d«i 

Ijoug do 

Planting* Ground do 

Fish do 

Medicine ' do 

Stone '.... do 

Dog I do 

Biff 

Pelican 

Tomahawk 

Island 

Keawasopin 

Mud 



... do 

Pelican River .... 
Toniiihnwk River 

... do 

... do 

... do 



SQuirrel .... do 



KleTation 

aboTe tea 

leTel. 



Feet. 



5S3.0 
3S3.0 
563.5 
502.2 
592.2 
502 JB 
,502.2 
,502.2 
,502.2 
.502.2 
5«a.O 
,562.2 
500.4 
.560.4 
,553.4 
,W2.0 



The following tahk^ gives <liiiiensions and other data of eight 
re8er\T)ir sites surveyed by United States engineers as an aid to navi- 
gation on ^lississippi River: 

Proposed United States Oovernment reservoirs on Wisconsin River. 



Name. 



Location. 



Pelican .... 
Sufirarcninp. 
Ottor Rapids 
Tomahawk. 
S(iuirrel.... 

Rice 

Vieux Desert 
Twin Lakes 



6 


36 <9. 


17 


39 N. 


36 


40 N. 


7 


39 N. 


1 


liS N. 


9 


35 N. 


17 


42 N. 


19 


41 N. 



I -^ 



c 
es 
X 



> 

is 



9 E. 
9 E. 



2 * ^ 

> a •- 



Fcef. 

1,530.83 
1,562.00 
1,578.0' 
1,554.67 
1,521.78 



UK. 
HE. 



Mazimam dimensions. 



Dam. 



Dike. 






2 



Feet. 

800 
235 

1.300 
190 
315 

1.100 



Fret.\ Feet. 



28 ! 

12.5 

22 

12 

17 

14 



3,625 

260 
700: 



Feet. 

15 
4 



Reservoir. 






t 



£ 

M 



Bq mi. 

13.45 
5.03 

3J.74; 

13.461 

5.30 
6.001 
7.00! 
6.50, 



87.45; 19.555,985,291 1,410.5 



Cubic feet. 

5.153,180,527 
1,356,281.100 
7,389,727,488 
2.226,11.^038: 
1,838,163.200' 
1.043.516,8801 

400,000.000! 

650.000.000 



8q. mi. 

901.0 
60.0 

447.0 

101.5 
56.0 

396.0 
19.0 
30.0 
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Subsequent to this report two of these dams, at Rhinelander (Peli- 
can) and Tomahawk, have been constructed by private enterprise for 
power purposes; several others have been constructed with reduced 
heads. It Avill be noted that the proposed Government reservoirs 
have a total area of 87.45 square miles and a drainage area of 
1,4101/^ square miles. It was proposed to fill the reservoirs during 
the spring freshets and then allow the water to escajx? at times of low 
water. The United States engineers estimated that these reservoirs 
would maintain a flow of 3,000 second-feet for three months of the 
year. Such a flow would nearly double the present low-water flow 
of the river and its resulting water power. Incidentally the use of 
such reservoirs would to a large extent serve to reduce the dangers 
of high floods, botlli to dams and to overflowed lands. It would, in 
fact, tend to restore the regimen of the river to tliat which it 
possessed before deforestation and cultivation began to transform a 
great primeval forest region into cleared and well-cultivated fields. 

The first systematic effort to enlarge these reservoirs was made by 
interested parties in 1005 and a bill was drafted which it was claimed 
gave unusual rights and powers to a certain few. This bill failed 
to bec-ome a law. At the time of the following l^islature, 1906-7, ;i 
much more carefully prepared bill was enacted into law as Chapter 
335 of the laws of 1907. This law authorizes the Wisconsin Valley 
Improvement company to construct, acquire and maintain a system 
of water reservoirs located on the tributaries of the Wisconsin Kiver 
north of the south line of Townshi]) 34 for the purpose of produc- 
ing a uniform flow of water, etc. Section four of this act provides 
that when this company shall have created reservoirs of a capacity 
of two l)illion cubic feet, it may collect and receive reasonable tolls 
from the owners of every improved and operated water power 'located 
on the river below such reson^oirs. The said tolls are to yield not to 
exceed 6 per cent on the actual investment. 

The law gives the company until January, 1909, to have in opera- 
tion reservoirs with a capacity of two billion cubic feet. This, how- 
ever, is but a small proportion of the 19 billion cubic feet planned 
by the U. S. Engineers but it is a beginning of an important im- 
provement. 

PROFILE. 

According to the United States engineers, the elevation of Lake 
Vieux Desert is about 1,650 feet, while the elevation of the mouth 
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of Wisconsin River at Prairie dii Chien is 604 feet at low water 
or 625 feet at high water. This gives a total descent of about 1,046 
feet in an e.'Stimated length of 429 miles, or about 2^/^ feet per mile. 
About 634 feet of this fall occur in the 150 miles between Rhine- 
lander and Xekoosa, an average of 4.23 feet per mile. This descent 
is concentrated at many places, producing a large number of valu- 
able water powers, many of which have been improved and used by 
important industries. 

The fall in the main tributaries is even greater in many cases 
than that in the parent stream, and owing to this fact, and also to 
the absence of lakes and s^ ramps, it is likely that their discharge 
is subject to great extremes. 

A detail profile of Wisconsin River is given in the following table 
prepared from surveys: 



Profile of Wiatonain River. 



No. 



StntioD. 



Distance. 



From 
mouth. 



I 



Month of rlvor, low wat»?r 

Muscoda Biul;?t' 

Prairie dii Sac 

Merrimac 

Portage 

Kilbourn, below dam 

Lemonwoir R., mouth of 

Yellow R., month of 

Potenwell Bridge, opposite Ne- 

cedah 

Nekoosa Dam, delow dam 

Nekoosa Dam, above dam 

Edwards Dam, below dam 

Edwftrds Dam, above dam — 
South Ceatralla Dam, below .. 
South Ceatralia Dam, above .. 
Grand Rapids Dam, Ix.dow — 

Grand R«pids Dam, above 

Biron Dam, Im'Iow 

Blron Dam, above 

Plover Paper Mill Dam, below 
Plover Paper Mill Dam, above 
Wis. R. Paper & Pulp Co. 

Dam, below 

WMs. R. Paper & Pulp Co. 

Dam, above 

Stevens Point W. C. Bridge .. 
Jaokson Milling Co. Dam, 

Im?1ow 

Jackson Milling Co. Dam, 

above 



Miles. 



43.5 
93.5 
102 

iir.5 

138 

148.5 

1SD.5 

174.5 
207.6 



211.1 
212.6 



215.1 

21S.(> 
2;il.G 



233.3 



2*4.8 
235.0 



Between 
points. 



Miles. 



43.5 
50.0 

8.5 
15.5 
£0.5 
10.5 
11.0 

15.0 
33.1 



1.5 
2.5 



3.5 
13.0 



0.7 



2.6 

0.2 



Elevation 

above sea 

level. 

Feet. 


Descent between 
points. 


ToUl. 


Per mile. 


Feet. 


Feet. 



60i 
C69 
740 
754 
784 
815 
830 
658 

S78.5 
921.8 
9S8.S 
948.5 
058.5 
902.0 
971 
98;? 
1004 
1009 

icns 

1034.3 
1040.0 

1044.3 

1000.9 

loaa.o 
, ioeo.7 

.' 1076.7 







65 


1.5 


71 


1.4 


14 


1.6 


30 


1.9 


31 


1.5 


21.0 


2.0 


22.0 


2.0 


20.5 


1.36 


43.3 


1.38 


17.0 




9.7 


2.8 


10.0 




3.5 


2.3 


9 




11.0 


4.4 


22 




4 


1.3 


10 




10.7 


1.2 


10 6 




0.7 


1.0 


16.6 




6.1 


2.0 


3.7 


11.75 


7 
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Profile of Wisconsin River — Continued. 



No. 



40 
41 
42 
4S 
44 
45 
40 
47 
48 
49 

50 

51 

52 

53 
51 

55 
56 
57 
58 
50 
00 
61 
62 
63 
04 
65 
GO 
fl7 



Distance. 



Station. 



From 
month. 



Between 
points. 



Elevation | 

above sea ■ 

level. 



Descent between 
points. 



Total. 



P. R. 



Little Eau Pleine River 
Knowlton C, M. & St 

R. bridge 

Line between Rs. 6 & 7 E.., 
Moslnee Highway brl(jge ... 

Moslnee Dam, foot 

Moslnee Dam, crest 

BInok Creek, mouth 

Cedar Creek, mouth 

Eau Claire River, mouth .. 

Big Rib River, mouth 

Wausau lower bridge 

Wausau Dam, foot 

Wausau Dam, crest 

Brokaw, below 

Brokaw, above 

Trap River, mouth of 

Pine River, mouth of 

Lindore Dam Merrill, below 
Llndore Dam Merrill, above 
Upper Dam Merrill, below 
Upper Dam Merrill, above 

Copper River, mojath 

Bill Cross Rapids, Sec. 18 & 

14, T. 32, R. 6 B. 
Bill Cross Rapids, between 

Range line 5 & 6 

Grandfather Falls, foot T. 82, 

T. 33 

Grandfather Falls, between 

sec. 30&31 

Grandfather Falls, head of 
Grandmother Falls, between 

Sece. 3 & 10, T. 33. R. 6 E. 
Little Pine Creek, mouth .. 

Gilbert Station 

Tomahawk Dam, below 

Tomahawk Dam, above 

Nigger Island 

Whirlpool Rapids, head of .. 

Hat Rapids , 

Rhinelander Dam, below .... 
I Rhinelander Dam, above .... 

• Otter Rapids, heead of 

I Sec. 30, T. 41 N., R. 10 E..., 

Sec. 6, T. 41 N., R. 1# E 

i Lac Vieux Desert , 



Miles. 
250.7 



256 



265.3 
265.4 



268.S 
272.3 
STT.fl 
278.9 



287.3 



296.4 
SOI. 8 



304.1 

307.2 

811. » 

811.6 

314.4 

315.4 
316.2 

821.4 
824.1 
326.4 
328.4 



844.4 
846.4 
351.4 
857.4 



392.4 
40e.4 
416.4 
428.7 



MUes. 
15.7 



5.3 

7 



0.2 



3.4 
8.5 
5.3 
1.3 

2.1 

1 



5.3 



4.7 
4.4 
5.4 



2.3 

3.1 

4.1 

0.4 

2.8 

1.0 
O.S 

6.3 
2.7 
2.3 
2.0 



16.0 
2 
5 
6 



35 

10 
14 
12.3 



Feet. 
1089.0 

1097.6 

1106 

1114 

1122.0 

ll?r.7 

1129.3 

11.33.5 

1142 

1145.9 

1153.5 

1174 

1180 

11S5.7 

1201.2 

1203.7 

1216.3 

1233.0 

1244.4 

1245.5 

1250.8 

1256.7 

1274 

1280 



1340.5 
1385 

1401 

1410 

1415.5 

1417.0 

1431 

1454.7 

1470.1 

1482.7 

15^8.5 

1558.5 

1570.7 

1502.7 

1644 

1650 



Feet. 
12.3 

8.6 
8.4 
8 

8.0 
5.7 
1.6 
4.2 
8.5 
8.3 
7.7 
20.5 
6 

5.7 
15.5 
2.5 
12.6 
16.7 
11.4 
1.1 
5.3 
5.9 

17.3 

6.0 

13.6 

47 
44.5 

10 

9 

5.5 

2.6 
14 
23.7 
15.4 
12.6 
45.8 
30 
12.2 
20 
51.3 

6.0 



Per ro lie. 



Feet. 
0.8 

1.6 
1.2 
3.7 
40 



0.5 
1.2 
1.6 
3.0 
3.7 
20.5 



1.1 



0.5 
2.9 
3.1 



0.5 



4.2 

15 

4.8 

47 
55.6 

3.1 
3.3 
2.4 
1.2 



1.5 
7.7 
2.5 
7.6 



0.35 
2.2 
3.6 
0.5 



Authority: Nos. 1-6 and 53-65 and 64^ inclusive U. S. Engr. 6-58 Wis., and U. S. 
Geological Co-operative Surveys in charge of L. S. Smith, 59-64, inclusive C. B. Pride'* 
Survey. 
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In order to point om the power iK^ssibilities along the Wisconsin 
Kiver, a suney was made during 1906 between Kilboum City and 
Tomahawk Dam. From the data collected sheets have been pre- 
l)ared, showing a profile of the water surface, a plan of the river, 
contour along the bank, and prominent natural or artificial features. 
Ihc results of that survey have been jniblished on separate sheets and 
may be had upon application to the Director of the Geological Sur- 
vey. 

GEOLOGY. 

All that part of the Wisconsin River basin above Xekoosa, in- 
cluding over half t)he entire drainage, is underlain by pre-Cambrian 
rocks. Xorth of ^lerrill this region has been coverd so deeply by drift 
that the rock rarely outcrops except in the river bed. These rocks, 
by presenting a barrier to further erosion, cause nimierous rapids; 
in fact, all the water ])<)wors, with but a single exception," are found 
in the pre-Cambrian area. Below Xekoosa the pre-Cambrian rocks 
give way to the softer Cambrian sandstone, the disintegration of 
which has made the bed of the river one succession of shifting sand- 
bars, almost without interruption, to its mouth. Korth of Xekoosa 
this sandy l)elt rapidly narrows and, at Merrill, 90 miles above, al- 
most entirely disay>pears, being replaced by the clayey loams and 
loamy clays. Xorth of Tomahawk the clays are replaced again by 
sandy soils containing gravel and by Ixjwlders and glacial drift.' In 
the ♦JO miles lx?low the city of Tomohawk the tributaries of Wiscon- 
sin River flow mainly through a clayey-loam soil, except for a nar- 
row strip adjacent to the main stream, w^here, as before stated, tlie 
sandy soil predominates. 

For a distance of alK)Ut seven miles in the vicinity of Kilboum, 
the river flows through a narrow gorge, known as the Dalles of the 
Wisconsin, carved out of the Pot.sdam sandstone. The river sud- 
denly narrows down from 1,400 feet to 200 feet and at one place to 
even 40 foc^t wide. At this place the river virtually nins on its edge. 
The ])rofile shows a depth of 40 foot at low water at this place. 

The remarkable absence of a water shed at Portage between the 

» TUIh Rurvpy was In charge of Leonard S. Smith. The fie-M work was done by 
1>. H. Dupin. 

» KillHmrn. In the Cambrian sandstone. 

"WVldman. Samuel. Wis. (;ool. Nat. ITlst. Survey. Hull. 11, pi. 1, 
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Fox and Wisconsin rivers has been discussed under the head of the 
Fox Kivcr. Beginning a few miles below Portage, the river valley 
is characterized by bluffs which gradually increase in height as the 
inouth of the river at Prairie du Chien is approached. On the south 
side of the valley, the bluffs often rise to a height of 300 to 350 feet 
above tjhe valley, nearly vertical. The bluffs are formed by the pro- 
jecting edge of the Lower Magnesian limestone, which acting as a 
barrier, has forced the river to flow westward until the deep trough 
of the Mississippi is finally found. 

The Baraboo ridges consist of two lines of ridges of quartzite ex- 
tending nearly east and west in the section of country west of Por- 
tage. They are four to six miles apart, about 25 miles long and 
unite in an abrupt headland in the bend of the Wisconsin River op- 
posite Portage, where they end. Apparently, the bend of tihe river, 
to the east and then west, was caused by an effort to find a passage 
around this rock barrier. 

RAINFALL AND EUN-OFF. 

As the Wisconsin flows from the extreme northern to nearly the ex- 
treme southern part of the state, the rainfall on its basin, would be 
nearly the average of the state, viz., 32.5 inches. The distribution 
of tihe rainfall on drainage areas above Merrill, Necedah and Kil- 
boum is graphically shown in Plate XIX in which it will be seen 
that the average rainfall between 1889 and 1905 on the above areas 
is respectively 32.3 inches, 31.3 inches and 30.9 inches.^ 

The distribution of this rainfall in the storage, growing and re- 
plenishing periods is here shown both for the entire epoch as well as 
for each year of this period. 

On page 115 will be found a compilation* of the rainfall in the val- 
ley of Wisconsin river above Merrill and above Grand Eapids, for the 
twelve years following 1895. This is based upon the recorded rain- 
fall at Antigo, Crandon, North Crandon, Heafford Junction, Merrill, 
Koepenick, Tomahawk, Minocqua, Stevens Point, Grand Eapids and 
Wausau. 



* Taken from D. W. Mead's Water Power Engineering. 

* Compiled by A. A. Babcock. 
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Plate XIX — Distribution of Ralnfail In ttie Drainage area of Wisconsin River. 
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Average precipitaiion for years given, at headwaters of the WUconain 
rtver from observations taken at the following stations: Antigo, Cran- 
don, North Crnndon, Hartford Junction, Merrill, Kopenick, Toma 

hawk Jlinocqua, 



Venr. 


Jbd. 


F«b 


w. 


April Ha^. 


Jane 


jQjy 


Aug* 


Sop. 


Oat 


Not. 


Dfld. 


Total 


ISM 


Q.97 


O.-IO 


1.07 


&.m 


4.30 


8.C0 


a.ei 


4,5a 


2,20 


^M 


4.06 


1.93 


30,sa 


imr 


1.54 


i.Ea 


£.95 


1.31 


2.10 


4.60 


3.24 


2. 01 


2.58 


2.71 


J.90 


f).£G 


fiS.Sl 


18U9 


o.n 


l.M» 


2.Q6 


i.ee 


s.ao 


a.53 


3,01 


1,03 


2.40 


8.53 


i.og 


0.3B 


25.5a 


1K» -. 


1. 07, 


D.94 


9.17 


3,T0 


3.07 


!».!£ 


2.50 


3.01 


S.85 


, 3,00 


0.fl9 


1.0] 


31.W 


1000 


O.N 


1.17 


1.36 


2.€^ 


1..^5 


a. 11 


0.55 


3.75' 


S.Jft 


3.28 


o.sd 


0.C8 


4©.80 


1001 


o.n 


1.27 


2.10 


1,11 


9. as 


i.o» 


5,01 


s.ei 


4.54 


1,TS 


,S.9T 


0.87 


20.15 


m2 


0,ttS 


1.01 


l.OD 


«*I1} 


4.^ 


iM 


3.23 


a.C7 


2.CT 


l.M 


3.M 


1.70 


SS.31 


mil 


0.47 


0.S3 


2.40 


2. 06 


&.07 


l.ll 


5.03 


S.20 


rt.32 


2.12 


0.93 


O.flS 


ss.oe 


1«1 


O.-IO 


1.22 


1.5B 


1.05 


fl.Ol^ 


i.as 


3.«e 


3.43 


S.S« 


5.38 


0.2fi 


1.04 


3>.^ 


lOOi 


1.01 


0.G8 


1.30 


i.ae 


4.1^ 


7.M 


9.04 


5.4T 


3.44 


1.08 


1.7a 


1.13 


3S.2& 


2B0e 


I Aid 
1.01 


0.45 
ft. 37 
O.OT 


2A& 
l.fll 


1.5B 
2.5a 
2.14 


4.17 
1.05 


5.63 


3.17 


4.a5 
3.10 


8.05 
S.75 


2.&4 
0.7s 


3.10 


0,75 


32.04 


11)07 *. 


24.&i 


Grand av.. 


1.70 


3.K 


4.04 


3.® 


3.02 


4.12 


3,ia 


1.73 


1.U6 


ai.ir 



Average precipitation for years given, of headwaters of the Wisconsin 
river from observations taken at tht: Miowlag Hiationm * Antigm, Cran^ 
don, yor h Cr/tndnji, Ilenfford Junctif*** MerriP lx<ipcnick^ Toma- 
hawk, Minocf/ua, Stevenn Pfint, Grand Rapids, Wausaii. 



ir»«r. 


Jaq. 


Feb 


M». 


Apr. 


May, 


June 


Jul jr. 


AQff. 


Sapt. 


Oct. 


No 7. 


Deo 


Total 


ISJJU 


QM 


0.41 


i.oa 


3.0fl 


4.7, 


1.83 


3.04 


t,13 


2.17 


9.88 


4.11 


1.S0 20.58 


ia?7 


1.40 


1.30 


2.21 


1,11 


2.07 


4.flSS 


3.18 


].70 


2.50 


2.oa 


1.31 


o.se *5.S0 


jgJB 


0.^ 


1.80 


i.no 


1.70 


2.40 


4.01 


2. or 


1.33 


2.47 


2 S! 


1 M 


fo' $3 77 


imi 


0.^ 


O.SO 


a.aa 


3.33 


3.9S 


3.70 


2,SU 


3.«& 


3.90 


4.78 


0.42 


1 
1.7B 30.87 


1000 


o.m 


1.30 


i.« 


2.5. 


1.12 


2,dS 


g.40 


4.00 


3.33 


T.S8 


l.OS 


0,80 41.00 


1001 


D.ao 


0.T7 


E.OO 


0.03 


1.17 


4. as 


6.70 


3.47 


4,» 


S.f6 


1.45 


O.Ol si.3a 


lOU"* 


0.83 


O.ST 


o.fir 


^.4S! 


2.74 


4.30 


2.14 


1.51 


i.ao 


2.13 


4.24 


1.13| 35.18 


1B03 


0.48 


0.5i 


2.45 


2,W 


5.40 


1.05 


0.47 


ti.BQ 


7.6a 


2.Z& 


o.fle 


o.so sa.ia 


1E04 


o.ia 


1.34 


1.02 


2.08 


5.80 


5.78 


8.54 


4.3fl 


7.05 


SM 


0.29 


2.45 40.«0 


1D0> 


1.21 


0.05 


1.39 


1,15 


9.m 


7M 


2.45 


5.05 


3.3a 


2.02 


X.75 


1,09^ 33.33 


IDOd 


1.S6 


0.54 


2.00 


1.40 


4.70 


5.07 


S.39 


4.M 


t.4T 


2.45 


2.m 


1.10 


31,13 


1S07 ., 


1.24 


0.54 


1.45 


3.«ft 


1.28 


2M 


2.St 


2,a] 


o.ss 


0.7S 


i 
O.ffi 


0.^ 


23.10 


Grand totfil 


0,35 


o.« 


1.36 


S.OJ 


$M 


4.02 


S.7d 


3.flO 


4.30 


3.20 


'■"1 


1.01 


m.sr 



Gaging Station at Muscoda, Wis. 

This station was established December 20, 1902. It is situated 
three-fourths of a mile north of Muscoda on the toll highway bridge. 
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WATER POWERS OF WISCONSIN. 



The gage is a horizontal wire with a scale board graduated to feet and 
tenths and fastened to the top of the bridge. The initial point for 
soundings is on the left bank, at the end of the drawbridge. The chan- 
nel is straight for 1,500 feet above and 1,000 feet below the station, 
and has a width of about 800 feet, broken by 13 piers. The right 
bank is low and liable to overflow. The water is confined to the bridge 
opening. The left bank is high and rocky. The bed of the stream 
is rocky, with spots of gravel, and is liable to shift. The flow is mod- 
erately rapid. The gage was read twice a day by Charles H. Lovell, 
the bridge tender, during 1903. 

Bench mark Xo. 1, elevation G84 feet above sea level, bolt in south 
end of east guard rail at south end of bridge. Its elevation has been 
determined by United States Geological Survey levels. Bench mark 
Xo. 2, elevation 681.17 feet, nail in root on north side of 20-inch 
black oak tree ^standing about 40 paces south by oast from the south 
end of the drawbridge. Bench mark Xo. 3, elevation 680.05 feet, 
a projecting point on a sandstone rock on the east end of south abut- 
ment, near the supporting wheel at end of drawbridge. On the ver- 
tical face of the stone is an arrow pointing upward to this point. The 
stone is also marked B. M. Bench mark No. 4, elevation 684.25 feet, 
a point marked X on foundation stone at the southeast comer of 
Lampi's brewery. The 15-foot mark has an elevation of 668.62 feet. 
There is a line cut on the girder opposite the 10-foot mark. This sta- 
tion was discontinued December 31, 1903. 



Discharge medsurements of Wisconsin River at Muscoda, Wis.^ in 1903. 



January 10. 
jHonary 28. 
March 26 .. 

April 21 

July 2 

Ojtobor 9.. 



Date. 



Hydrographer. 



L. R. Stockman. 

....do 

... do 

...do 

A. C Lootz 

L,. R. tttockman. 



> Partly frozen. 



height. Discharge. 



14.85 
14.65 
19.70 
16.25 
15.20 
18.33 



Seeond'ftet. 

>4.812 
U.649 
88. 182 
14.163 
5.870 
18.954 



Mean daily gage height, in feet, of Wiaconsin iP/rcr, at Muscoda, Wis., for 



Day. 


Dec. 


20 

21 


15.00 
15.05 
15.00 


22 



Day. 



23. 
24 



Dec. 



15. a5 
15. a') 

14.85 



1 


Day. 


Dec. 




Day. 


Dec. 


26. 

27. 

. 28. 




14.80 

14.70 ; 

14.55 


29 

m 

31 


14 55 




14 75 




14.75 
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Mean daily gage height, in feet, of Wisconsin River at Muacoda Wis., for 1903. 



Day. 


Jan. 


Feb. 


1 


14.75 
14.K 
14.90 
14.00 
14.90 

14.fia 
14.80 
14.70 
14.65 
14.75 

14.fV> 
14.flO 

14.70 
14.65 
14.75 
14.75 
14.7^ 
14.75 
14.90 

14.70 
14.75 
14.70 
14.80 
14.70 

14.75 
14.85 
14.85 
14.95 
14.80 
14. 9n 


14 90 


2 


14.90 


S 


14 95 


4 


15 00 


5 


14 90 


6 


14 90 


7 


14 85 


R 


14 85 


9 


15 00 


10 


15.00 


11 


15 05 


12 


15 f^ 


IS 


15 20 


14 


15 15 


15 


15 05 


Ifl 


15 00 


17 


14 85 


18 


14.70 


19 


14.70 


20 


14 65 


81 


14.70 


22 


14.65 


23 


14.70 


24 


14 75 


25 


14 75 


2W 


14 75 


S7 


14 95 


28 


15 90 


20 




SO 




81 









Mar. 


Apr. 


May. 


June. 


Jaly. 


Aug. 



Sept. I Oct. 



Not. 



15.85 
15.80 
15.70 
15.60 
15.50 

15.40 
15.55 
1.5.90 
15.70 
15.40 

15.20 
15.00 
15.05 
15.55 
15.75 

16. .VI 
16.50 
!«.«- 
16.95 
17.45 

17.85 
17. 9S 
18.05 
1B..'?5 
18.90 

19.72 
80.50 
80..?7 
19.80 
19.27 
18.65 



18.05 


15.97 


17.50 


16.07 


17.25 


15.98 


17.02 


16.35 


16.75 


17.15 


16.70 


17.70 


16.60 


17.95 


16.50 


18.07 


16.32 


18.22 


16.22 


18.40 


16.20 


18.40 


16.2? 


18.?^ 


16.30 


17.80 


16.22 


17.50 


16.12 


17.45 


16.00 


17.50 


16.00 


17.90 


■•6.10 


Ift.T^ 


16.20 


18.25 


16.30 


18.40 


16.35 


18.20 


16.30 


18.00 


16.12 


17.45 


16.00 


17.30 


15.90 


17.45 


15.78 


17.60 


15.70 


17.75 


15.«> 


17.96 


15.67 


18.20 


15.87 


18.25 




IS. 40 



18.68 
18.96 
19.28 
19.55 
19.78 

19.52 

18.50 
17.75 
17.42 
17. W 

16.85 
16.65 
16.47 
16.22 
16.15 

16.06 
15.87 
15.82 
15.65 
15.65 

15.73 
15.63 
15.53 
15.45 
15.40 

15.43 
15.30 
15.13 
15.10 
15.28 



15.23 
15.18 
15.25 
15.18 
15.20 

17.00 
17.90 
18.40 
18.60 
18.90 

19.10 
19.08 
18.35 
17.63 
17.30 

16.96 
16.87 
17.45 
16.92 
16.65 

16.45 
16.25 
16.17 
16.05 
15.85 

15.65 
15.58 
15.60 
15.58 
15.48 
15.45 



15.40 
15.43 
15.30 
15.38 
15.53 

15.68 
15.56 
15.58 
16.05 
16.75 

17.33 
17.43 
17.28 
17.15 
17.23 

17.47 
17.47 
17.87 
17.13 
17.05 

16.95 
16.70 

16.53 
16.30 
16.23 

16.23 
16.43 
16.66 
17.08 
17.08 
16.98 



16.78 
16.68 
16.66 
16.33 
16.85 

16.73 
16.53 
16.50 
16.63 
16.85 

16.98 
17.12 
17.48 
17.83 
17.75 

17.83 
18.38 
18.90 
19.30 
19.80 

80.80 
22.38 
22.70 
22.43 
22.50 

21.38 
20.70 
19.96 
19.10 
18.. V» 



18.06 
17.85 
17.75 
17.© 
17.30 

17.32 
17.47 
17.87 
18.40 
18.60 

18.00 
18.66 
18.85 
18.90 
19.00 

18.72 
18.36 
18.06 
17.90 
17.75 

17.47 
17.37 
17.27 
17.17 
17.00 

16.87 
16.72 
16.67 
16.60 
16.55 
16.55 



16.52 

16.42 
16.40 
16.32 
16.82 

16.80 
16.25 
16.17 
16.10 
16.10 

16.20 
16.20 
16.12 
16.10 
16.10 

16.06 
16.10 
16.15 
16.10 
16.32 

17.00 
17.06 
17.35 
17.30 
17.27 

17.12 
16.47 
16.40 
16.33 
16.30 



Deo. 



16.88 
16. » 
16.25 
16.22 
16.23 

16.20 

16.35 
16.85 
16.40 
16.38 

16.30 
16.89 
16.32 



16.15 

16.15 
10.26 
16.28 
16.43 
15.63 

15.63 
15.73 
15.75 
15.78 

15.73 

15.65 
16.40 
16.40 
16.40 
16.40 
16.40 



Daily gage height of Wisconsin River at Kilbourn for 1906. 




Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane 


July. 


AOK. 


Sept. 


Oct. 


Nov. 


Deo. 


1 




2.5 
2.5 


"'s.i' 

3.5 


8.8 
7.6 
8.5 
9.7 
10.7 
11.2 

11. S 
12.4 
12.8 
13.4 
13.5 

13.5 
13.7 
13.6 
13.2 
13.2 

13.3 
13.3 
1?.6 
11.6 
10.6 

9.6 
9.4 
9.0 
S.^ 

6.P 
6..S 
5.7 
5.3 


5.2 
5.2 
5.0 
5.0 
4.7 
5.7 

4.7 
4.7 
4.S 
4.5 
4.4 

'4.0' 
3.8 
4.0 


6.1 
5.7 
5.6 
5.3 
5.1 
4.7 

4.8 

0.1 

5.5 
5.9 
6.4 

6.4 

6.0 


5.S 
0.2 






1.9 
1.8 
1.5 
1.3 
1.0 
0.7 

0.5 
0.4 
0.3 
0.2 
0.3 

0.3 
0.4 


1.8 
1.9 
2.0 
1.9 
1.9 
2.0 

2.0 

. l.tf 
1.6 
1.5 
1.5 

1.4 

1.3 
1.3 
1.2 
1.1 

1.0 
1.0 
1.4 
1.9 
2.5 

2.7 


5.9 


2 






2.7 
2.0 
2.1 
2.2 
2.1 

2.3 
2.1 
2.2 
2.1 
1.7 

1.5 
1.0 
0.5 
0.9 
O.S 

1.0 
1.0 
1.1 
1.4 
1.3 

1.1 
1.2 
1.5 

1.6 
1.6 

1.8 
1.8 
l.S 
1.8 


5.3 


8 




4 4 


4 










4.8 


5 








4.3 


6 












4.3 


7 












4.3 


8 












3.8 


9 












3.8 


10 












3.8 


11 


\ 






3.7 


12 












3.7 


13 












3.3 


14 












2.8 


15 


2.2 
2.1 

2.6 
2.7 
2.4 
2.4 
2.2 

2.4 

2.3 
2.8 
2.8 
2.8 

2.7 
2.7 
2.6 
2.7 
2.5 






. 5.4 






2.8 


16 






5 ' ^-0 


2.8 


17 






5.1 
4.9 
4.5 

'z.h' 

3.5 
3.2 

5.8 
3.00 

3 1 


3.6 
3.2 
2.5 
2.0 
2.4 

2.6 
3.3 
4.0 
4.3 
5.0 

«» 






2.3 


18. . 










1.6 


19 


• • \- • • • 


2.1 
2.1 
2.5 

2.2 

2.3 




0.7 
0.6 
0.7 

1.0 
1.1 
1.3 
1.4 
2.3 

2.7 

? n 

4.0 
4.0 
3.5 


1.8 


20 


2.0 


21 

22 


1.7 
2.0 


23 


2.2 


24 


1.2 
1.5 
1.5 

1.6 
1.5 
1.7 
1.8 
1.7 


3.1 
3.5 
4.0 
5.2 


2.5 


25 






1.9 


20 




3.5 

4.F 
5.7 
7.6 
7.8 
8.2 


2.1 


27 


2.0 
2.0 

1.7 


28 


?.'.^ 1 5.6 
4.3 4.S 
5.3 ! 5.3 


29 


SO 


31 


1.5 
1.9 






' 
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WATER POWERS OF WISCOXSIX. 



Kilhourn, Wl^rousin. — This station is a staff gage located on the 
lower side of the old mill and near the new dam now being con- 
structed. The elevation of the zero of this gag^* is '^11.17 above the sea. 
This gage was established many years ago but was not read regularly 
until the beginning of lUOO. The construction of the dam will 
make it necessary- to change the lr»cation of t'bis gage to a point far- 
ther (hnvn stream. In fact two or more such gages have already been 
established and are being read in prejjaration (^f such change. The 
zero of gage is reference by levels to several bench marks in the vicin- 
itv. 



Daily gage height of IVinconsin Rivrr ut Kithoiirn for 1U07* 



Day. 



Jao. Feb. Mar. Apr. Mar. Jane. Ju y ! Aucr. Sept Oct. 



1.. 
2.. 
3.. 
4.. 
5.. 
C. 

7.. 
S.. 
<J.. 
10.. 

11.. 

12.. 
13. 
14., 
15. 
IC, 

17., 
IS., 
19. 

21., 

22., 
23. 
24. 

2.5., 
2fl., 



27., 
28., 
29. 
.V». 
SI., 



1.7 I 

1.9 I 



l.V» 
1.9 , 



1.:. 

2.0 I 
2..> I 
2.5 



3.U 
3.7 

3.0 
3.0 
3.0 
3..1 
4.0 

.1.0 
4.3 
4.3 i 
4.3 I 
4.', I 

!:;! 

4.0 I 

4.0 I 

4.1 I 



4.1 

4.1 
4.0 

3.!» 
3.7 
4.1 

4.0 

::.o 
•i.5 

3.3 
3.3 

3.2 
3..-. 
3.3 
3.3 

3.1 

3.3 
3..'. 
3.:^ 
7.7 
3.3 

3.-? 
3.0 
3.0 
3.0 
2.7 

2.S 
2.6 



2.4 I 

2..^ ! 

2.5 

2.0 

2.3 

2.3 

2.1 
2.1 
2.G" 
2.0 
2.0 

2.3 
2.1* 
2.0 
3.1 
3.3 

3.1 
2.S 



2.0 

••{.2 
3.6 
4.1 



0.7 
<l.3 
10.1 
11. !» 
13.0 



7 ' 
.1 i 
• •» i 



4.7 
4.7 
4.( 
4.S 
4.11 

5.1 



5..T 



.'>.4 
5.3 
5.0 
5.0 ! 
4.9; 

4.0 
4.7 
4.2 
4.2 I 
4.0 ! 

3.7 . 
3.5 ' 
3.7 
3..S 
3.4 ' 

I 
I 

3.8 ■ 
4..') 
.■>.3 
5.4 , 
5.0 ■ 



3.5 
3.2 
3.0 
2.9 
3.0 
2.5 

2.4 I 

2.4 

2.3 

2.2 

2.3 

2.3 
2.3 
2.3 
2.:i 
2.1 

1.9 
1.9 
1.1 
1.1 
1.3 I 



5.1 ' 


1.3 


4.5 




4.3 


i.5 


4.5> 


0.!» 


4.3 


1.9 


4.2 


1.9 


4.2 


1.7 


4.0 


1.7 


4.0 


l.S 


4.0 





1.3 
1.4 
l.S 
2.S 
3.4 
3.7 

3.9 
4.4 
4.7 
3.7 
3.5 

3.3 
3.1 
2.0 
2.1 
2.1 

1.7 
1.7 
1.4 
l.S 
2 3 



;> «» 
3'.?, 

2 > 



2.5 
2.4 
2.1 
2.f^ 
2.0 



1.0 
1.1 
0.9 
0.0 
O.C 
0.5. 

0.4 
0.4 
0.4 
if.S 
0.3 

C.l 
—0.1 I 
0.2 
0.2 
0.3 

0.1 
0.^ 

'>.5 
0.2 
0.3 

o.s I 

0.3 

O.S I 

o.s 

1.3 
1.3 

1.2 : 

1.2 
1.2 



0.9 
0.7 
0.7 
1.2 
0.0 
0.4 

(r.4 
0.3 
0.2 
0.2 

0.4 

0.0 
0.0 
0.1 
0.0 
-0.1 



o!o I 

0.5 I 

O.S ! 
1.0 ■ 

3.4 I 
5.3 I 
7.0 
7.2 
0.0 



4.0 

' 4.1 

3.4 

2.9 



2.8 
2.3 
2.3 

1.9 
1.6 
1.5 

1.4 
1.3 
1.1 
1.0 
0.4 

0.8 
0.9 
0.8 
0.3 
1.0 

0.3 
0.3 
0.3 
0.4 
0.5 

0.2 
0.4 
0.2 
#0.2 
0.1 

0.1 
0.1 
0.2 
0.1 
0.3 



Nov. Dec 



0.1 
0.0 
0.2 
0.3 
0.3 
0.3 

0.2 
0.0 
O.I 
0.2 
0.2 

0.0 
0.3 
—0.1 
0.1 
0.2 

0.0 

—0.2 

0.0 

0.0 

—0.2 

0.0 
0.0 
0.2 
0.3 
0.2 



0.2 
O.l 
0.0 
0.6 
0.1 
0.1 

0.6 
0.6 
0.7 
0.4 
0.3 

0.2 
0.4 
0.5 
0.4 
0.3 

CO 
0.5 
0.5 
0.1 
0.4 

0.8 
0.4 
0.6 
0.4 
0.4 



0.3 ; —0.3 

0.3 ' 

0.2 

0.0 



• Xoto-All 
Coiuiiaiiy. 



en^L' iH'l^rhts jit KillHuirn are furnlsluMl by tlir Soutlu-ni Wisronslii Powftr 
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The following discharge measurements have been made by Mr. V. 
H. Reineking under the direction of IMr. D. W. Mead. The gaging 
section was about 500 feet above the City Water Works in Kilboum, 



Gage height. 


Cu. ft. per Sec. 


0.7 


4,200 


0.7 


4,300 


6.S5 


16,700 


6.9 


18,100 


7.35 


19,300 


8.26 


20,300 


8.9 


23,500 


10.6 


29,500 


11.5 


32,200 


13.3 


39,500 







The above measurements give a good rating curve for open river 
conditions up to a gage height of 15 feet. 

The following rating table has been prepared from the rating curve 
furnished by D. W. Mead. 

Rating table for Wisconsin River at Kilhourn, Wis. (Open Conditions). 



Gage 
height. 


Discharge. 


Height. 


Discharge. 


Gage 
height. 


Discharge. 


Gave 
height. 


Dizx a 


Ffet. 


Sec.-/t. 


Ffet. 


8ec.-/t. 


Feet. 


Sec.-ft. 


Feel. 


Sec.-ft. 


0.00 


2.900 


2.40 


7.810 


4.80 


13!l90 


7.20 


19,060 


0.10 


8,100 


2.50 


8,025 


4.93 


13,420 


7.30 


19,815 


0.20 


8,300 


2.60 


8,240 


5.00 


13.650 


7.40 


19,570 


0.90 


S.MiO 


2.70 


8,455 


5.10 


13,890 


7.50 


19.825 


0.40 


3,700 


2 80 


8,670 


5.20 


14,130 


7.60 


20,080 


0.50 


3.900 


2.90 


8.885 


5.30 


14 370 


7.70 


20,835 


0.60 


4.100 


3.00 


9,100 


5.40 


14,610 


7.10 


30,590 


0.70 


4,300 


3.10 


9,825 


5.50 


14,8.50 


7.90 


20,845 


0.10 


4,5(10 


3.20 


9.550 


5.60 


15,090 


8.00 


21,100 


0.90 


4,700 


3. SO 


9,775 


5.70 


15,330 


8.50 


22,450 


1.00 


4,900 


3.40 


10,000 


580 


15,570 


9.00 


28,900 


1.10 


5.1(» 


3.50 


10,225 


5.90 


15,810 


9.50 


25.300 


1.20 


5,310 


3.60 


I0,4M) 


6.00 


16,060 


10.20 


26,900 


1.80 


5. 515 


8.70 


10.675 


6.10 


16,300 


10.2^ 


28.H00 


1.40 


5,720 


3.80 


10,900 


6.20 


16, f 5') 


11.30 


»0..^00 


1.50 


5,925 


8.90 : 11,125 1 


6.30 


16,800 


11.85 


32.200 


i.eo 


6,130 


4.(0 


11, .3.50 


6 40 


17,050 


12.40 


34.100 


1.70 


6.S&5 


4.10 


11,580 


6.50 ' 17,300 1 


12.45 


36,300 


1.80 


6,540 


4.20 


11.810 


6.60 


17.550 1 


18 50 


38,400 


1.90 


6,745 


4.30 


12.040 


6.70 


17,800 


13.55 


41,000 


2.00 


6.9fO 


4.40 


12.270 


6.80 


18,050 


14.60 


48,700 


2.10 


7,lft'> 


4.50 


12,500 


6.90 


18,800 


14.65 


46,800 


2.20 


7.380 


4.60 


12,780 


7.00 


18,.^50 


15.70 


50,400 


2.30 


7,595 1 4.70 

i' 


12,960 


7.10 


18,805 






1 


discharge measurements of Wisconsin River at Ki 


Iboum, Wis. 


Date. 




Hydrographer. 


Widll 


Area 
1. of sec- 
tion. 


Mean 
velo- 
city. 


Gage 
height 
Warer 

sur. 


. Dig- 
charge 


At. th. 
of ice. 


1 
J>epth 

of 
snow. 








Feet. 


8q. ft. 


Ft. per 
sec. 


Feet. 


fc'ec -ft. 


Feet. 


Feet. 


1908. 






1 


1 


1 




March S*. 




G. A. GrflT 


299 1 1.790 


1.75 1 1.5. 


8»oei 1 1.1 


No. 












1 • 










1 







• Note— Velocities were observed at 0.2 and 0.8 of the depth. 
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The United States Greological Survey has maintained regular gag- 
ing stations at Necedah and Merrill since November, 1902. As the 
rainfall during 1904 was very close to the average rainfall for the 
past thirty years, tlie run-off data for this year are especially valuable. 

Rainfall records for this drainage area are given elsewhere in this 
report. The following tables give the run-off data: 

Discharge measurements of Wisconsin River near Necedah, Wis,, in 1902, 1905, 

1904, 1905, 1908. 



Date. 



Hydrographer. 



1902. 

Decembers L. R. Stockman 

December 28 do 



i9oe. 



January 13^ do 

February 5* do 

March 51 do 

March 2$ Johnson and Stockman 

April 2 L. R. Stockman .... 

April 28 ; do 

June 12 1 do 

July 7 1 do 

August 19 do 

September 4 do 

October 12 ; do 



1904. 



January 12^ B. Johnson, Jr 

May 11 i do 

May 23 Johnson and Hanna 

July 10 1 B. Johnson, jr 

September 21 do 

October 14 P. W. Hanna 



1906. 



April 4 S. K. Clnpp ... 

May 25 , do 

June 12 M. L. Brennon 

August 9 do 



Width. 



Feet. 



Area of | Mean 
aeotioD. 1 Telocity. 



290 
284 
284 



220 
309 

281 
816 

aoe 

270 
314 



286 
817 
S14 
294 
294 
449 



817 
437 
314 



Square 
feet. 



2.617 
2,860 
2,411 
5.405 
4,206 
8,860 
8.282 
4,706 
2.882 
2,468 
8.871 



2,061 
4,686 
8.717 
8.625 
1.828 
6.216 



6,777 
4.4S7 
6,017 
8.816 



FeH per 
gecand. 



1.18 
1.26 
1.09 
8.94 
9.42 
1.84 
1.79 
4.43 
2.46 
2.05 
8.28 



1.38 
8.65 
2.67 
1.66 
2.08 
6.71 



5.07 
8.28 
4.99 
2.4 



Qam 
height. 



Feet. 



4.90 
ff.M 



6.66 
5.80 
6.80 

11.05 
7.56 
6.50 
6.00 

10.50 
6.20 
5.80 
9.43 



4.60 
9.60 
7.06 
6.80 
4.92 
18.85 



12,33 

7.65 
12.9 
e.85 



DU- 
eharge. 



Second" 
feet. 

8,875 
8.584 



2.840 
2.585 
2.429 

21.260 

10.190 
7.128 
6.888 

20,990 
6.960 
5.047 

12,500 



8.000 
17.110 
9.921 
5.845 
8.800 
^.420 



29.290 
18.850 
80,060 
9.9S8 



Note.— Width is the actual width of water surface, not including piers. Area of sec- 
tion is the total area of the measured section, including both moving and still water. 
* Frozen . 
'Add to this discharge 3.000 second-feet overflow. 

Discharge measurements under ice of Wisconsin River near 2Jecedahf Wis. 



Pate. 



1909. 
January 29... 
February 19.. 



Hydrographer. 



G. A. Gray 
do 



Width. 



Feet. 



276 
273 



Jf'^r. ' ^iT h?iX' Di- lAv.th 
lioT llxy. i Water ^charge|ofi:e 



Sq.ft. 



1.550 
1,399 



Ft. per 
sec. 

1.27 
1.64 



Feet. Sec.-ft 



6.15 
5.7 



1.963 
2,281 



Feet. 



1.0 
1.1 



Depth 

of 
snow. 



Feet. 



None. 
.2 
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Record of ice thickness, 1907-8. 



1908. 
Dec. 22 
Dec. 24 
Dec. 31 


River closed. 
Average tliickn 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Ice went out. 


ess of Ice 

do 


Feet 

0.5 

0.6 


Jan. 7 


do 


0.7 


Jan. 14 


do 


0.7 


Jan. 21 


do ..; 


0.8 


Jan. 28 


do 


1.1 


Feb. 4 


do 


1.0 


Feb. 11 


do 


1.2 


Feb. 18 


do 


0.9 


Feb. 25 


do 


1,1 


Mch. 3 


do 


0.9 


Mch. 10 


do 


08 


Mch. 10 







Mean daily gage height in feet, of Wisconsin River near Necedah, Wis., De- 
cember 2, 1902, to Decemher 31, 1907. 



1902. 



Day. 



I Dec 



1 1 

2 4.90 

8 1 4.95 

4 5.10 

5 , 4.86 

6 4.75 

7 1 4.70 

8 1 4.30 

9 4.85 

10 1 6.25 

11 1 5.20 

12 5.40 

IS i 5.25 

14 ! 6.30 

15 6.35 

1« 6.65 

17 5.66 

18 6.30 

19 5.50 

20 5.46 

21 5.30 

22 5.30 

23 5.40 

24 5.60 

26 6.40 

26 6.30 

27 6.60 

28 6.15 

29 G.05 

30 0.20 

31 6.00 



1903. 



5.90 
5.90 
5.80 
5.75 
6.60 

5.70 
6.66 
5.46 
6.60 
6.50 

5.45 
5.50 
5.65 
5.75 
5.45 

5.80 
6.66 
6.56 
6.45 
5.76 

5.05 
6.6?> 
5.85 
6.S0 
5.80 

5.65 
5.85 
5.80 
5.70 
5.80 
5.80 



5.75 
5.7T> 
5.90 
5.80 
5.75 

6.90 
5.80 
5.70 
5.60 
6.80 

6.75 
5.65 
5.90 
5.80 
6.76 

5.65 
6.66 
6.65 
6.75 
5.70 

5.70 
5.65 
5.55 
5.70 
5.66 

5.65 
5.70 
5.85 



5.75 
5.60 
5.85 
5.80 
5.75 

6.80 
5.90 
6.50 
5.50 
6.26 

0.40 
7.05 
7.66 
6.75 
7.30 

7.75 
8.35 
8.70 

8.S6 
10.00 

11.40 
12.70 
13.55 
12.85 
11.80 

10.90 
10.05 
9.35 
8.95 

s.so 

8.00 



7.T0 
7.65 
7.85 
7.50 
7.40 

7.26 
7.15 
7.20 
7.10 
7.25 

7.05 
6.90 
0.80 
6.75 
6.80 

6.95 
7.10 
7.25 

7.10 
6.90 

6.50 
6.56 
6.30 
6.20 
6.05 

6.10 
6.35 
6.50 
6.85 
6.C0 



6.65 
8.30 
9.35 
9.75 
9.96 

10.15 
10.05 
9.70 
9.30 
8.80 

8.26 
8.15 
a.45 
9.05 
9.80 

10.10 
9.90 
9.36 
8.70 
8.30 

7.95 
7.90 
7.75 
7.45 
7.35 

7.60 
8.00 
8.70 
9.55 
10.56 
11.00 



10.55 
9.86 
8.85 
8.15 
7.60 

7.40 
7.15 
6.85 
6.66 
6.66 

6.20 
6.00 
6.15 
6.85 
6.70 

6.45 
6.35 
6.60 
6.46 
6.26 

6.16 
4.90 
6.20 
4.95 
4.70 

4.80 
4.75 
4.80 
4.T0 

4.85 



4.70 
4.00 
7.70 
8.90 
10.10 

10.00 
10.60 
10.60 
9.70 
8.40 

7.80 
7.50 
7.10 
6.70 
6.56 

6.26 
6.00 
6.10 
5.90 
6.00 

5.90 
6.60 
6.40 
6.20 
5.30 

5.30 
5.00 
5.10 
5.00 
4.«) 
4.80 



Aug. 


Sept 


Oct. 


4.80 


6.20 


7.10 


4.95 


5.50 


6.00 


4.75 


6.40 


6.80 


4.80 


5.30 


0.80 


4.85 


6.30 


7.06 


6.65 


6.40 


8.30 


6.66 


6.00 


9.05 


7.75 


6.10 


8.95 


8.00 


6.10 


9.15 


7.70 


0.80 


9.80 


7.50 


7.30 


9.80 


7.20 


7.30 


9.35 


6.90 


7.20 


8.90 


6.70 


8.60 


8.30 


0.70 


10.90 


7.9U 


6.40 


12.50 


7.65 


6.20 


13.40 


7.66 


0.40 


14.60 


7.26 


6.10 


14.60 


0.96 


6.70 


14.60 


7.00 


6.90 


13.80 


6.96 


5.40 


12.70 


6.55 


5.10 


11.40 


6.40 


5.10 


10.00 


6.40 


5.40 


9.90 


6.30 


5.20 


8.7T> 


6.10 


5.30 


8.15 


0.05 


5.30 


7.95 


5.95 


5.20 


7.ft5 


6.00 


5.00 


7.56 


5.80 


5.00 




6.T0 



6.70 
6.56 
5.70 
6.75 
6.56 

6.46 
6.30 
5.50 
5.85 
5.30 

6.25 
5.30 
6.30 
6.30 
6.36 

6.26 
6.86 
4.90 
4.90 
6.U0 

6.10 
5.05 
4.95 
6.20 
5.20 

6.06 
6.00 
5.15 
5.00 
5.40 



5.60 
G.20 
6.90 
7.10 
6.80 

6.80 
6.60 
6.70 
6.50 
6.40 

6.30 
6.00 

4.40 
4.50 

4.40 
4.0O 
4.40 
4.30 
5.00 

4.80 

4.90 
4.90 
4.80 
4.70 

4.70 
4.90 
4.80 
4.90 
4.90 
4.90 



^ River frozen December 13 to 31. 
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Mean daily gage height, in feet, of Wisconsin River near Necedah, Wis., De- 
cember 2, lim2, to December 31, /i><;7— Continued. 



Day. 

19(M 

1 

2 

3 

4 

a....... 

7 

S 

0....... 

10 

11 

12 

13 

14 

lo 

16 

17 

18 

W 

20 

21 

a 

23 

24 

26 

26 

27 

28 

2D 

30 

81 



«6.00 
5. TV 
5.y0 
5.(j0 
G.OO 
(i.<X) 
S.fJO 
0.10 
(1.10 
6.00 
5.90 
.'».10 
5.10 
5.20 
5.20 
5.30 
5.20 
5.10 
5.30 
5.00 
5.30 
5.20 
5.20 
5.10 
5.00 
5.10 
5.00 
5.10 
5.20 
5.20 
5.10 



Feb Mar. .\pr. May. Jano. July 



I 



5.10 
5.20 
.5.10 

5.a» 
:».2o 

5.20 
5.20 
5.01 
5.20 
i.UO 
5.10 
5.20 
5.10 
.'j.20 

5.1M 

5.20 
5.20 
5.10 
5.10 
5.00 
5.10 
5.10 
5.10 
5.10 
5.20 

:,.30 

5.40 

").20 
5.10 



5.30 
5.30 
5.i^0 
5.30 
5.30 
5.3'> 
5.30 
5.40 
5.40 

:).:<o 

5.30 
5.30 
5.;J0 
5.20 
5.30 
5.20 
5.20 
5.20 
5.10 
5.00 
4.90 
5.00 
.5.00 
4.80 
5.00 
r.OO 
5.20 
5.20 
5.20 
5..'iO 
5.80 



"0.00 


0.90 


O.30 


9.20 


0.5«j 


6.90 


fl.iX) 


>.40 


(i.(« 


8.00 


o.so 


7.90 


7.00 


7.40 


7.20 




7.50 


7.40 


7.W 


7.90 


f^.H) 


0.50 


H.SO 


10.50 


U.!*0 


10.. XI 


!».40 


9.90 


•^.70 


9.40 


S.30 


9.20 


7.70 


!».00 


i.m 


S.50 


7.50 


S.OO 


7.50 


7.70 


7.70 


7.40 


7.70 


7.20 


7.J0 


7.10 


7.00 


7.00 


HAM) 


7.50 


<>.30 


8.10 


10.30 


9.40 


lO.JlO 


10. (« 


lO.TO 


11.90 


10.50 


12.00 




12.30 



11.20 


6.30 


10.00 


0.50 


9.10 


A.50 


S.OO 


6. a) 


8.40 


rt.20 


9.00 


6.30 


9.90 


O.Orj 


10.50 


5.90 


10.50 


0.10 


9.80 


6.30 


9.00 


0.40 


8.30 


6.80 


7.80 


7.10 


7.50 


7.00 


7.20 


6..% 


fl.SO 


5.90 


«.90 


5.80 


«.70 


5.50 


0.50 


5.80 


0.20 


.5.50 


5.90 


5.60 


5.80 


5.30 


0.20 


5.00 


5.70 


4.80 


rt.OO 


4.50 


5.70 


4.80 


0.10 


4.90 


5.80 


4.80 


A. 10 


4.70 


6.00 


4.80 




4.70 



4.50 


4.80 


4.70 


4.90 


4.90 


4.80 


4.80 


4.80 


4.70 


4.30 


4.T0 


5.80 


4.30 


6.30 


4.40 


5.90 


4.81) 


5.70 


4.90 


5.70 


5.30 


^.30 


5.30 


5.70 


5.40 


5.30 


5.30 


5.50 


5.30 


5.60 


5.70 


4.90 


5.00 


5.20 


5.10 


.5.30 


5.00 


.5.90 


5.00 


5.70 


5.00 


4.80 


4.70 


4.90 


5.10 


4.80 


4.S0 


4.70 


4.90 


4.S> 


4.90 


4.90 


5.<)0 


0.70 


5.90 


7.40 


4.60 


7.40 


5.00 


7.00 


4.70 





6.00 


7.10 


4.80 


6.45 


6.90 


4.90 


6.20 


0.00 


4.80 


6.10 


0.70 


a 


7.00 


6.50 




6.00 


6.40 




5.90 


6.10 




6.30 


6.10 




0.42 


6.00 




0.70 


6.10 


5.10 


8.40 


5.90 




10.10 


.5.20 




12.00 


5.50 


....... 


13.20 


5.50 




13.00 


5.60 




11.90 


5.80 




10.30 


5.50 


5.50 


9.40 


5.30 




9.00 


4.80 




3.40 


5.0) 




7.90 


5.00 




8.00 


5.30 




8.50 


5.40 




9.50 


b.m 


6.00 


8.30 


4.00 




8.30 


5.50 




7.90 


5.10 




7.60 


4.80 




7.50 


5.00 




7.40 


5.00 




7.00 




6.00 



* River froaeu Ztim\a.ty 1 to March 31. 
* I<?e "imd irmsf Aifrll i to 12. 
"River frozen DiM-tMiiber 4 to .'?!. let 1 foot 



Ice, average thickness, 10 Inches, 
to 2 feet thick. 



Day. 



1905. 



Jan. y eb. I Mar. : Apr. 



2i>. 
21. 
2». 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31 



3 








4 ■ 


<J.(W 




5 to! 


6 




6 








«...) 






S 






9 






10 






11 • 1 




fi.15 


12 








13 




(i.OO 




14 


G.OO 


15 






16 








17 








18 








19 






i 



vA.m 

12.50 
1>.40 
11.90 
11. W 
ll.fcO 
11.90 
11.40 
10.(a» 
tf.90 
9.3l» 
!».00 

N.JJO 

8.40 

7.?0 
7. .50 
7.10 





...^ 0.10 


Ji.OO 


:..ou 

5.00 
.5.00 
.5.^0 
5.W 

7.10 

.•?.») 

10.70 


0.70 
(>.G0 




iy.VAi 






G.50 






0.40 




t\.W 


C.30 
0.00 






<i.l5 


0.00 





0.(X> 




.5.95 







5.90 







May. 



5.95 
0.10 
0.10 
i'>.{M) 
6.00 
0..50 
O.GO 
0.70 
O.W) 
7.00 
7.00 
7.50 
}?.3a 
S.50 

s.ao 

S.fjO 
9.80 
9.80 
9. SO 
9.70 
9.30 

>:..-» 

8.30 

S.OO 
7.70 
7.20 
7.10 
7.00 
6.70 
O.Sfj 
0.00 



June. 


July. 


Aa«. 


Sept. 


Oct. 


Nov. 


Dec. 


0.50 


7.;w 


5.£0 


.5.90 


0.00 


5.90 


»6.40 


6.40 


7.30 


5.30 


0.00 


5.70 


5.50 


5.10 


G.40 


7.50 


5.20 


6.20 


5.00 


5.30 


5.10 


0.30 


7.50 


5.20 


6.00 


5.50 


5.40 


5.30 


7.70 


7.5<> 


5.00 


rt.io 


5.40 


5.50 


5.60 


S.30 


^.10 


5.30 


0.10 


5.40 


A. 40 


5.90 


11. CO 


S.OO 


.'^.40 


6.55 


5.40 


5.40 


0.80 


12.50 


9.10 


6.00 


6.20 


5.40 


5.40 


6.05 


15.W 


8.70 


6.90 


5.70 


5.20 


5.50 


6.20 


17.00 


S.30 


7.10 


5.60 


5.30 


5.50 


9.60 


10.00 


7.ev 


6.70 


5.50 


5.00 


5.60 


8.9;) 


13.00 


7.40 


6.60 


5.30 


4.90 


5.60 


8.40 


11. 1» 


7.00 


0.70 


5.40 


4.70 


5.50 


7.70 


11. .7) 


6.00 


6.40 


5.50 


4. TO 


5.50 


7.70 


11.20 


rt.70 


6.20 


5.50 


5.10 


5.30 


7.60 


10.40 


6.50 


5.90 


5.30 


5.10 


5.30 


7.60 


9.70 


6.30 


6.00 


5.40 


5.30 


5.10 


7.80 


9.50 


0.50 


5.90 


5.50 


5.30 


5.20 


7.30 


9.00 


6.30 


5. SO 


6.90 


5.00 


5.20 


7.30 


11.20 


6.^1 


5.00 


7.40 


5.60 


5.30 


7.30 


12.40 


6.30 


5.50 


8.20 


5.90 


5.20 


7.20 


12.30 


6.10 


5.70 


8.40 


6.30 


4.90 


7.10 


11.00 


5.90 


5.70 


8.40 


6.70 


4.90 


7.10 


9.80 


5.70 


5.. 50 


7.90 


7.00 


4.90 


6.90 


8.80 


5.75 


5.70 


7.20 


6.90 


4.80 


6.30 


S.30 


6.00 


5.90 


6.90 


0.70 


5.10 


6.30 


-.Or> 


5.. 50 


5.30 


6.50 


6.60 


5.10 


7.10 


7. SO 


5. 10 


.5.W 


6.00 


6.40 


5.50 


6.50 


7.40 


5..'^1 


5.80 


5.90 


0.20 


5.30 


6.40 


7.00 


5.10 


5.70 


0.00 


6.20 


.5.40 


6.S0 




5.30 


.5.70 




6.00 




0.10 



* River frozen over Jnnnary 1 to March 20. Gxx^o hei^rhts nre to wntor Rurfaci* In a 
hole In the Ice. Thlekm***'* of Ire. 2 to 2.5 feet. 
= No lee roeonl for iKneinber. 
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Daily gage height, in feet, of Wisconsin River near Necedah, Wis., for 1906. 



Day. 



Mar. 


Apr. 


May. 


JUQP. 


July. 


Aofr. 



Sept. Oct 



Nov. 



Dec. 



1 
2 
3 
4 
6 
6 

8 

9 

10, 
11. 
12, 
13, 
14. 
15., 
16. 
17. 
13. 



20 

21 

22 

23. 

24. 

25. 

26., 

27. 

28. 

29. 

30. 

31. 



1900. 




8.5 
9.S5 
9.0 
9.8 
10.2 
10.4 
11.6 
13.0 
13.0 
12.9 
13.0 
13.2 
13.0 
12.85 
13.0 
13.3 
13.3 
12.9 
12.1 
11.3 
11.0 
lO.S 
10.6 
10.1 
9.6 
9.15 
8.75 
8.4 
9.2 
7.9 




6.5 
6.7 
6.5 
6.5 
6.5 
6.5 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.3 
6.3 
6.4 
6.4 
5.7 
5.7 
6.2 
6.5 
6.7 

l:\ 

7.fl 
7.0 






























































7.6 


8.0 


7.7 


7.8 


7.65 


7.5 


7.5 


7.4 


7.6 


7.2 


7.7 


6.4 


7.7 


6.0 


7.85 


7.4 


7.5 


8.45 


7.35 


8.75 


7.1 


8.6 


7.0 


8.4 


6.9 


7.S 


6.75 


7.4 


7.5 


6.9 


8.1 


6.8 


7.85 


6.7 


7.8 


6.3 


7.25 


6.4 


7.2 


5.9 


0.85 


6.3 


6.7 


6.8 


6.6 


8.1 


6.2 


8.3 


6.4 


7.7 


6.4 


7.3 


6.4 


7.7 


7.2 


8.3 


8.75 


8.4 


8.7 


8.6 


8.5 





?.2 

7.65 

7.4 

7.85 

8.0 

7.8 

7.2 

6.75 

6.4 

6.35 

6.3 

6.0 

6.0 

5.8 

5.6 

5.5 

5.1 

5.3 

5.3 

5.3 

5.35 

5.35 

5.2 

5.,*5 

5.1 

5.05 

5.0 

5.2 

4.5 

6.1 

4.6 



4.8 


6.7 


4.8 


0.8 


4.8 


5.9 


4.9 


6.0 


4.9 


6.2 


4.7 


6.45 


6.3 


6.25 


4.9 


6.1 


5.05 


6.9 


4.8 


5.3 


4.95 


5.8 


''>.0 


'^.2 


5.0 


4.9 


5.3 


4.9 


5.0 


4.95 


4.95 


4.9 


5.0 


5.15 


5.06 


6.7 


4.S 


5.2 


4.7 


4.9 


5.1 


5.0 


4.8 


5.25 


4.9 


5.3 


5.95 


5.2 


6.7 


6.0 


6.9 


5.45 


6.7 


5.3 


7.3 


5.15 


7.9 


.5.2 


7.5 


5.15 


7.15 





4.8 


6.65 


8.5 


5.2 


6.4 


7.9 


4.8 


6.7 


7.0 


4.6 


6.7 


7.1 


4.8 


0.2 


7.1 


4.P 


6.1 


6.6 


4.85 


6.0 


6.5 


4.4 


6.5-) 


6.5 


4. 85 


6.4 


6.5 


4.9 


5.1 


6.1 


4.75 


5.75 


6.6 


4.S 


'">.'> 


6.7 


4.6 


5.9 


S.9 


5.1 


5.3 


5.9 


4.75 


5.3 


5.85 


5.15 


5.3 


6.0 


5.0 


5.2 


6.4 


4.8 


5.2 


7.6 


4.65 


5.7 


7.6 


4.8 


6.4 




6.1 


6.35 




6.56 


6.35 




6.0 


5.7 




5.75 


5.4 




5.75 


5.6 




6.0 


6.6 




7.0 


6.5 




7.1 


7.1 




6.9 


8.0 




7.0 


S.9 





6.6 







Note.— Ice conditions January 1 to April 2, approximately, 
thick. Ice conditions from about December 17 to 31. 



During: March ice l.G feet 



Meo/n daily gage hqight in feet, of Wisconsin River at Necedah, Wiscoiv- 

sin, for 1907. 



Day. 



Mar Apr. 



1907. 
1 


1. 


2 




3 




4 




5 




6 . . 




7 




g 




9 





10 




11 




12 




13 


0.40 


14 


0.55 


15 


6.40 


16 


«.:« 


17 


6.40 


18 


6.60 


IP 


6.85 


20 


6.40 


21 


6.20 


22 


6.30 


23 


6.90 


24 


7.20 


25 


7.SI0 


26 


9.05 


27 


10.00 


28 


11.70 


99 


13.20 


80 


13.50 


31 


13.30 



May. Jaae. 



8.05 
7.75 
7.75 
7.70 
7.70 
7.65 
7.70 
7.30 
7.30 
7.30 
7.10 
7.40 
7.10 
7.05 
7.10 
6.90 
7.10 
7.70 
8.20 
8.40 
8.30 
8.10 
7.80 
7.50 
7.25 
7.40 
7.45 
7.20 
6.00 
7.20 
7. (JO 



July. 



6.90 
0.60 
0.40 
6.70 
0.40 
6.U0 
6.20 
0.05 
5.95 
5.85 
6.10 
5.90 
6.00 
0.00 
6.00 
G.05 
5.66 
6.05 
5.56 
5.65 
6.50 
6.90 
6.60 
5.70 
6.00 
6.16 
6.00 
5.75 
5.80 
5.70 



Aug. 



Sept. Oct. ! Nov. 



5.2 


4.85 


4.0 


5.7 


5.1 


4.15 


5.9 


i.b 


5.06 


6.4 


4.75 


4.6 


6.6 


4.8 


4.4 


7.1 


4.9 


4.6 


7.4 


4.7 


4.53 


7.6 


4.6 


4.4 


7.0 


4.6 


4.0 


6.7 


4.5 


4.8 


6.55 


4.8 


4.45 


6.3 


4.3 


4.46 


6.15 


4.26 


4.4 


5.9 


4.6 


4.0 


5.5 


4.3 


4.66 


5.8 


4.7 


4.4 


5.2 


4.7 


4.7 


6.4 


4.75 


4.6 


5.4 


4.2 


4.7 


5.8 


4.85 


4.76 


5.6 


4.4 


6.4 


6.6 


4.6 


8.6 


6.0 


4.8 


9.7 


6.8 


4.8 


9.8 


6.8 


4.8 


8.8 


6.1 


4«6 


8.6 


6.4 


5.0 


7.45 


6.35 


4.9 


7.1 


4.8> 


4.9 


6.75 


5.6 


i.96 


6.5 


5.1 


4.8 





Dec. 



6.3 


4.7 


4.7 


6.2 


4.7 


4.0 


0.0 


4.8 


4.3 


5.75 


4.5 


4.56 


5.7 


5.6 


4.46 


5.7 


4.9 


4.0 


5.45 


4.5 


4.7 


6.4 


4.5 


4.35 


6.35 


4.8 


4.2 


6.2 


4.8 


4.6 


5.0 


4.4 


4.7 


6.26 


5.1 


4.6 


5.2 


4.8 


4.7 


4.75 


4.6 


4.4 


5.4 


4.4 


4.4 


6.2 


4.7 


4.6 


4.8 


4.3 


4.5 


4.9 


4.6 


4.6 


4.85 


4.6 


4.6 


5.6 


4.35 


6.8 


4.66 


4.4 


6.7 


6.2 


4.6 


.. n . 


4.85 


4.6 




4.86 


4.8 




4.6 


4.6 




4.8 


4.75 




4.8 


4.4 




4.6 


4.7 




6.0> 


4.7 




4.9 


4.5 




4.6 













* River frozen. 
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WATER POWERS OF WISCONSIN. 



Rating tahJe for Wisconsin River near Necedah, Wis., from March 10 to July 

5, 1903a 



height. 


Dig. 
charge. 


Oaire 
height. 


Dis- 
charge. 


Oage 
height. 


Dis- 
charge. 


heUrht. 


Discharge. 


Feet. 


Sec -feet. 


Feet. 


See. -feet. 


Fett. 


Seen. 


Feet. 


Se<ond'/eet. 


4.0 


3,400 


5.9 


5.680 


1.2 


9.160 


8.8 


14.160 


4.7 


3.540 


6.0 


5.900 


7.8 


9.469 


9.0 


14,800 


4.8 


3.690 


6.1 


6.180 


7.4 


9.760 


9.2 


16,440 


4.9 


3.840 


6.2 


6.870 


7.5 


10.090 


9.4 


16.080 


5.0 


4,000 


6.3 


6.600 


T.d 


io,8e«» 


9.6 


16.720 


6.1 


4,iao 


6.4 


6.880 


7.7 


10.670 


9.8 


17,360 


5.0 


4.880 


6.5 


7,150 


7.8 


10.960 


1 10.0 


18.000 


6.8 


4,490 


6.6 


7.430 


7.9 


11.290 


10.6 


19.600 


5.4 


4.670 


6.7 


7.710 


8.0 


11.600 


11.0 


21.200 


5.5 


4.860 


6.8 


8.000 


8.2 


12,240 


11.5 


22,9W 


5.6 


6.060 


6.9 


8,290 


8.4 


12.880 


12.0 


24.670 


5.7 


5.260 


7.0 


8.580 


8.6 


18.520 


18.0 


28.300 


5.8 


6.470 


7.1 


8,870 











^ Flood in July changed channel. 



Rating tahle for Wisconsin River near Necedxih, Wis., from July 6 to Decern- 

her 12, 1908. 



Oage 


Dis- 


Gage 


Dis. 


Oage 


Dis- 


Gage 


Discharge. 


height. 


charge. 


height. 


charge. 


height. 


charge. 


height. 


Feet. 


Sec- feet 


Ft el. 


Sec. feet. 


Feet. 


Sec. -feel. 


Feet. 


Second- feet. 


4.8 


4.200 


6.1 


6.780 


7.4 


10.440 


9.2 


16.480 


4.9 


4,^0 


6.2 


6.970 


7.5 


10.7W 


9.4 


17.160 


6.0 


4,510 


6.8 


7.220 


7.6 


11.080 


9.6 


17.840 


5.1 


4.680 


6.4 


7.480 


7.7 


11.410 


9.8 


18,500 


5.2 


4.860 


6.5 


r.750 


7.8 


11.740 


10.0 


19.200 


5.3 


5,040 


6.0 


8.080 


7.9 


i2.oro 


10.5 


20.900 


5.4 


5,2:» 


6.7 


8.320 


8.0 


12,400 


11.0 


22.600 


5.5 


5,430 


6.8 


8,620 


8.2 


13,060 


11.5 


24.300 


5.6 


5.630 


6.9 


8, 911) 


8.4 


13.700 


12.0 


26.000 


5.7 


5,840 


7.0 


9.280 


8.6 


14.440 


12.5 


27.700 


5.8 


6,050 


7.1 


9,520 


8.8 


15.120 


18.0 


29.400 


5.9 


6,270 


7.2 


9.8S0 


9.0 


15.800 


14.0 


32.800 


6.0 


6,500 


7.3 


10.130 











Rating table for Wisconsin near NecedaK Wis., 

31, 1904. 



from January 1 to December 



Ga«e 


Dis- 


Gaire 


Dis- 


Gage 


Dis- 


Gaffe 




height. 


charge. 


height. 


churge. 


heiglit. 


charge. 


height. 

1 


Discharge. 


Feet. 


Sec. -feet 


Fee,. 


Sec-reef. 


Ftet. 


Sec-feet. 


Feet. 


Second-feet. 


4.0 


1,900 


5.4 


4,SB0 


6.7 


8,500 


9.0 


15.400 


4.1 


2,000 


5.5 


5,180 


6.8 


8,800 


9.2 


16,000 


4.2 


2,200 


5.6 


5,830 


6.9 


9; 100 


9.4 


16,600 


4.3 


2,400 


5.7 


6.040 


7.0 


9.400 


9.6 


17,200 


4.4 


2,fi00 


5.S 


6,900 


7.2 


10,000 


9.8 


17,800 


4.5 


2,S10 


5.9 


6,170 


7.4 


10,t«iO 


10.0 


18,400 


4.G 


3,020 


6.0 


6,440 


7.6 


ll,20r) 


10.5 


19,900 


4.7 


3,240 


0.1 


6,720 


7.8 


11.800 


11.0 


21,400 


4.8 


3.4rtO 


6.2 


7,010 


S.O 


12,400 


11.5 


23,610 


4.D 


3,600 


6.3 


i.aiyi) 


; 8.2 


13,000 


12.0 


25,8f» 


5.0 


3.930 


6.4 


7,600 


i 8.4 


13,600 


12.5 


28,230 


5.1 


4,1.tO 


(1.5 


7,!X)0 


1 8.r. 


14,200 


1 i:?.o 


30,7.% 


5.2 


4.3fK) 


0.6 


8,200 


1 s.s 


14,800 


1 13.5 


38,450 


5.3 


4.630 






1 




1 





WISCONSIN RIVER SYSTEM. 
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Rating table for Wisconsin River near Necedah Wis., from January i, 1905, to 
♦ December 31, 1906. 



Gaffe 


Dis- 


Gaffe 


1 
Dis- 


Gaffe 


Di8. 


Gage 


Discharge. 


height. 


charfre. 


heiffht. 


charffe. 


height. 


charge. 


height. 


Feet. 


Sec. 'feet. 


Feet. 


See. -feet. ' 


Feet. 


Sec. -feet. 


Feet. 


Second- feet 


4.00 


1.800 


5.50 


5.130 


7.00 


9,400 


9.80 


17,800 


4.10 


2,000 


5.00 


5.380 


7.20 


10,000 


10.00 


18.400 


4.20 


2.200 


5.70 


5.640 


7.40 


10.600 


10.50 


19.900 


4.30 


2,400 


5.80 


5.900 


7.60 


11.200 


11.00 


21,400 


4.40 


2,600 


5.90 


6,170 


7.80 


11.800 


11.50 


23.610 


4.50 


2,810 


6.00 


6,440 


S.OO 


12,400 


12.00 


25.890 


4.60 


3,020 


, 6.10 


6,ra) 


8.20 


13,000 


12.60 


28,290 


4.70 


3,240 


1 6.20 


7,010 


8.40 


13,600 


13.00 


30.760 


4.80 


3,460 


1 6.30 


7,aoo 


8.60 


14.200 


13.60 


38.450 


4.90 


3,690 


1 6.40 


7,600 


8.80 


14,800 


14.00 


46.200 


5.00 


3.920 


6.50 


7.900 


9.00 


15.400 


15.00 


61.800 


5.10 


4.150 


; 6.60 


8,200 


9.20 


16,000 


16.00 


77,600 


5.20 


4.390 


6.70 


8.900 


9.40 


16,000 


17.00 


93.300 


5.30 


4.630 


' 6.8? 


S.800 


9.60 


17.200 


18.00 


109.200 


5.40 


4,880 


1 6.90 


fy.lnif 











The kast table .is applicable only for open-ohannel condftions. It is based on 23 dis- 
charge measurements made during 1902-1905. It Is well defined between gage heights 4.5 
feet and 10.5 feet. The table has been extended beyond tliese limits. From gage height 
6.3 feet to 11 feet the rating curve Is a tangent, the difference being 303 per tenth. Above 
n fetn the bank overflows, which causes the discharge to increase at a greater rate per 
foot. 



Estimated monthly discharge of Wisconsin River near Necedah, Wis., '1903 

to 1906. 

[Drainage area, 5,800 tquare miles ] 







Discharge. 




Run-off. 


Date. 


1 

Maximum, j Minimum. 


Mean. 


Per square 
mile. 


Depth. 


1903. 
January 


Sec. -feet. 


Sec-feet. 


Ser.-ffet. 

22,600 

*2,550 

11,859 

8,322 

14,492 

6,897 

9,022 

6,648 

15,832 

10,586 

5,007 

'^,798 


Nee- feet. 
0.45 

.44 
2.04 
1.43 
2.50 
1.19 
1.56 
1.15 
2.73 
1.83 

.86 
«1.34 


lit Chen. 
0.52 


February 






.46 


March" 


30,450 
10,670 
21.200 
19,760 
21,240 
12.400 
34,840 
18,520 
5,045 
9,520 




2.35 


April 


6,015 
7.5m 
3.540 
3.400 
4,125 
4,800 
5,840 
4,380 


1.60 


May 


2.83 


.Tune 


1.33 


Julv 


1.80 


August 

September 

October 

November 

December 1-12*. 

10O4. 
.Tanuarv 


1.33 
3.06 
2.11 
.96 
«.60 


February ' 










March 












April 


21.100 

28,720 

22,280 

9,700 

6,170 

10,600 

33,630 

9,700 


7,300 
9.400 
5,640 
2,810 
2,400 
2,400 
6,170 
3,460 


12,830 
15.250 
11,350 
5,926 
3,845 
5,227 
13,59G 
5,098 


2.21 

2.63 

1.96 

1.02 

.663 

.901 

2.34 

.982 


2 47 


Mav 


3.03 


.Tune 


2.19 


.Tuly 

August 


1.18 
.784 


September 

October 

November 

I>ecemf)f»r 


1.01 
2.70 
1.10 



Bainfall.' 



Inches. 
0.36 
.91 
2.33 
4.06 
6.23 
1.26 
6.11 
6.28 
5.86 
2.11 
1.09 



.33 
1.20 
1.49 
2.01 
6.20 
4.81 
3.28 
3.21 
4.53 
5.70 

.25 
1.99 



1 Rainfall for 190? is the average of the recorded precipitation at the following stations: 
Antlgo, Koepenlck, Stevens Point, Wausau, Amherst, Grand Rapids, and Medford. 
That for 1904 includes the same stations, except Medford and adding Minocqua and 
Prentice. 

2 Estimated. 

•'' March 1 to 9, inclusive, estimated. 
* River frozen December 13 to 31. 
'^ Twelve-day period. 
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WATER POWERS OF WlSCOXSiy. 



Estimated monthly discharge of Wisconsin River near Xecedah, Wis,, for 190$ 

to i9</C— Continued. 



I>ificbarK«*. 



Ranotf. 



Date. 



Mazimum. Minimnm. 



Mean. 



Per 8<iaare ^^ -.u 
mile. Depth. 



RainfaU. 



' Sec. 

Mnivh 21-30 ....( 2') 

April 1 3') 

May I 17, 

June 03, 

July ! 15, 

Antrust !», 

Si'iitenilKT I 1.*;, 

OcioImt I 0, 

NovimiiIht ! 5, 

DecciiibtT , II, 



■fret. 



,500 
,:i7o 

,:i0o 

7.10 
7IM) 
fior) 
4U0 
JJOO 
800 



Sec.-f et. 



3.f»20 
6,170 
6.305 
7.300 
4,150 
3,!»20 
4,fi30 
3,240 
3.400 
4.1:50 



Se^'.'/eeU Sec-feet. 



0.«)37 
15.7W 
ll,0»W 
23.:420 

S.711 

7,410 
.5.74S 
4.6i>7 



i.y. 

2.72 
l.Ul 
4.02 
1.50 
1.05 
1.2S 

.S05 
1.5;< 



iMChe*. 



l.SO 
3.03 
2.20 
4.48 
1.73 
1.21 
1.42 
1.11 
0.90 
1.76 



Thp year. I . 

liW. 



1 DlPfh.'irjT*' vahios T>«M^»inhor 17 to 19 corr<.*ct<'d for loo conditions. 

' No estlmato for let* jierltKl. 

fa) l3-:n only. 

(h) 1-2j» only. 

Not*'. — Valu«« for KMK; j,'oo<1. 



inehet . 



1.29 
1.76 
4.13 
7.M 
2.«;4 
5.47 
3.44 
l.ic{ 
1.72 
1.13 



S2.29 



April 

May 

Juno 


35,*00 

ll.orio 
13,(100 
12,HO 

!»,7nr) 
l5,ino 
i:i,l)00 


12,100 
7.010 
6.170 
2,S10 
3,240 
3,«MJ 
2,«J0«) 
4,150 
6,010 


lO.'iOO 
10. HI 10 

6,.7:o 

5,240 
5.140 
4,s40 
6,700 

S,100 


3.9i) 

l.i-l 

1.5*; 

1.13 
.903 

.SS.J 
.SG4 
1.17 
1.41 


4.35 

2.09 

2.0S 

1.30 

1 1.04 

.99 

.96 

1.30 

1.00 


1.58 
4.17 
5.63 


July , 

August j 

Sppt<»ml>er 

r>ctol)or 

Novfmher 

DKN'iuhfr l-l'j'.i 

irx)7. 

1 


2.37 
4.25 
2.95 
2.8« 
3.19 
1.S8 

1.61 












0.37 


Maroh. (a) .... 
\pril . . 


•?S.45n 
35.370 
13,(;i)0 

><,5O0 

io,nno 

4.150 
17,SfX) 
7.:aN> 
5.i:jo 
5,000 


10.!«) 
0.100 
S.l.'JO 
3.575 
2,200 
l.S^W 
3. (KM) 
2,400 
1,S00 


13,1 MM) 
16,07.5 
lO.JMJO 

6,440 

6,200 

3.240 

4,270 

4.3;K) 

3,025 • 

3,025 


2.24 
2.77 
1.83 
1.11 
1.07 
0.55 
0.73 
0.75 
0.52 
0.52 


2. .58 
2.98 
2.16 
1.24 
1.23 
0.63 
0.81 
0.86 
0.58 
0.00 


l.(il 
2.26 


.May 

June 


1.65 
3.i0 


July 

.Vusrust 


3.17 
8.10 


Sl'ptt'UllXT 

October 

November 

Di.'cember, (b) 


5.75 
0.72 
0.60 
0.75 


The vear 










24.98 
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Discharge measurements of Wisconsin River at Merrill, Wis., in ld02, WOS, 
im, 1905, 1906 and 1907. 



Date. 


Hydrographer. 


Width. 


Area of 
sectioD. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


1902. 
November 17 


L. 'V Sto<'kui:in 


Fevt. 


Ho u are 
ftet. 


Feet per 
Mtcvud. 


Feet. 

7.6 
8.8 

4.06 
8.70 
8.90 
6.85 
4.^72 
5.T0 
6.00 
6.66 
d.Ob 

7.85 
8.25 
5.30 
5.01 
8.25 
4.97 

T.S 
6.25 
8.17 
6.48 

6.92 
8.26 

8.47 
5.63 
5.33 
4.62 
5.00 


Second 
feet. 

9,015 
1.391 

1,8718 


Dei'einb(,»r lo. ... 


do .. 








1903. 

January 20* 

February 16^ 

March 20 


(III 


310 
310 
844 
332 
308 
3U6 
283 
343 
334 

334 
334 
384 
312 
327 
306 

384 
324 
334 
332 

331 
334 

328 
324 
316 
292 
293 


718 
660 
2,639 
2,23? 
1,269 
1,424 
1,115 
1,759 
1,594 

2.2<0 
2,286 
1,»16 
1.210 

1,237 

2,189 

1.679 
2.334 
1.506 

1,090 
2,300 

2.417 
1,348 
1,175 
924 
1,021 


1.91 
1.89 
3.78 
3.54 
1.78 
2.10 
2.36 
3.19 
2.61 

8.71 
4.19 
1.96 
1.91 
4.42 
1.85 

3.84 
2.09 
4.06 
2.78 

1.80 
4.34 

4.93 
2.26 
2.07 
l.«8 
1.82 


.... do 


1,250 


.... <lo 


9,995 


May 172 \; 

Juno 17a 


.... do 


7,S0» 


... do 


2,258 


Julv 13 


.... do 


2,993 


Aupii.st 22^ 


.... do 


2,638 


September 11 

October 24 


E. ('. Murphy 

L. R. Stockman 

E. Johnson, Jr 

.... do 


5,614 
4,159 


1904. 
May 12« 


8,242 
9,587 


juiv 13^ 


.... do 


3,107 


September 21 

CH'tober 14 


.... do 


2,312 


F. W. Uanna 

B. Johnson, Jr 

S. K. Clapp 

.... do 


10,333 


November 30* 

1905. 
April 10 


2,294 
8,396 


Mav 20 


4,519 


June 10 

July 10 


M. S. Brennan 

.... do 


9.478 
4.357 


1906. 

January 24* 

April 23« 

1907. 
April 4 


.... do 

.... do 


1.9R0 
lO.ttlO 


A. n. Horton 

G. A. Gray 


11.215 


Tu ne 13 


3,084 


Julv 12 


do 


2,4«1 




. .. do 


1,'>73 


Stf'ptember 17 


. . do 


1.876 







^ Partly frozen. 

» Am»oted by log Jam. 

» Partly frozen: discharge about 50 per cent of open channel. 

* Logs running. 
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WATER POWERS OF WISCONSIN. 



Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 
Hi, 1W2, to December 31, 1907. 





1902. 


Day. 


Nov. Dec 


1 






2 






3 .... 






3 






5 






C 

7 






8 






l» ... 






10 




4.00 
3.95 
4.00 
4.00 
3.*3 
3.G6 
3.&> 
3.ft> 
3.90 
3.85 
4.05 
3.W 
3.iO 
3.75 
3.85 
4.05 
3.^1 
3.P0 
3.W 
3.T0 
3.70 


11 




12 




13 




14 




15 




16 


3.60 
3.80 
2.50 
2.06 

i.eo 

1.90 

1.S5 

1.0^ 

.90 

i.a> 

.5.5 
.!.•> 
.05 
.10 


17 

19 


19 . 


20 


21 


22 

23 


24 


25 


26 

27 

?<» 


29 


."j^) 


31 




3.70 



190S. 



I 



Jan.j Feb. | Mar.{ Apr. jHay. Juue. July.- Aug. 



3.65 
3.70 
3.S5 
3.80 
3.75 
3.70 
3.75 
3.70 
3.65 
3.65 
3. TO 
3.70 
3.90 
3.75 
3.05 
3.50 
3. TO 
3.T0 
4.20 
4.00 
3.85 
4.00 
4.00 
4.00 
4.10 
4.05 

4. no 

3.? 5 
3.95 
3.W ! 
3.95 ; 



3.30 


3.70 


3.80 


3.70 


3.!>5 


3.S0 


3.80 


3.75 


3.S5 


3.80 


3.85 


3.70 


3.90 


3.80 


3.80 


3.75 


S.9») 


3.75 


3.85 


3.90 


3..55 


4.05 


3.85 


4.20 


3.75 


4.75 


3.70 


5.00 


3.75 


5.U5 


3.90 


5.05 


3.90 


5.50 


3.75 


6.55 


3.55 


7.90 


3.70 


8.35 


3.05 


8.30 


3.85 


8.00 


3.45 


8.25 


3.65 


7.50 


3.70 


7.35 


3.70 


7.00 


3.00 


0.05 


3.65 


0.05 




6.80 




0.45 




6.70 



6.75 
0.70 
C.55 
6.65 
6.75 
6.70 
6.S0 
6.90 
6.75 
0.70 
6.75 
0.55 
6.05 
6.70 
0.75 
6.80 
6.85 
0.7!^ 



7.10 
7.2n 
7.10 
6.H0 
6.75 

7.05 
6.10 

6.:« 

6.50 
rt.S5 
0.00 



6.66 
8.30 



Sept. Oct. j Nov. 



5.15 
5.20 
5.55 
5.60 
6.00 
6.45 
6.40 
.5.85 
5.35 
5.35 
6.30 
0.75 



7.06 
7.05 
7.G5 
8.70 
b.m 
8.70 
8.30 
8.10 
7.70 
7.00 
7.50 
7.30 
0.30 
5.50 
6.00 
5.40 
5.50 
5.40 
5.15 
5.55 
4.65 
4.90 
5.40 
5.10 
4.65 
5.10 
4.10 
4.50 
6.00 
4.50 
4.30 



4.30 
4.30 
4.90 
5.00 
6.55 
7.45 
7.35 
7.25 
(') 



5.50 

5.70 
5.80 
0.00 
6.10 
0.10 
6.50 
6.00 
6.80 
6.90 
9.10 
9.40 
10.00 
U.IO 
11.50 
10.80 
10.10 
9.40 
S.90 
8.50 
8.10 
7.90 
7.70 
7.10 
7.20 
7.20 
7.05 
5.40 
6.05 



Dm. 



6.50 
5.90 
6.90 
7.85 
8.00 
7.M) 
8.S5 
8.55 
8.35 
8.20 
7.70 
7.25 
7.35 
7.10 
7.10 
6.75 
6.(X) 
0.60 
0.00 
6.35 
0.35 
0.35 
6.40 
6.15 
6.05 
6.00 
5.85 
5.75 
5.S5 
5.96 
5.60 



5.85 

5.00 j 

5.30 

5.») 

5.30 

5.75 

5.30 

5.10 

5.20 

5.10 

5.30 

5.25 

5.25 

5.26 

5.05 

5.50 

5.35 

4.65 

4.75 

4.S.5 

4.75 

4.56 

4.00 

4.70 

4.90 

5.36 

5.25 

4.86 

4.85 

6.06 



.5.10 
6.10 
5.25 
5.10 
5.25 
5.15 
5.20 
5.2U 
5.15 
5.06 
4.95 
4.70 
4.90 
4.80 
5.30 
4.55 
5.00 
5.10 
5.10 
5.20 
5.20 
4.9) 
4.80 
5.10 
5.00 
5.20 
5.50 
5.00 
5^ 
6.80 
5.00 



Day. 



Jan. ' Feb. Mar. Apr. May. June July. 



1... 

4. .. 


190i 




.5.90 
0.00 
6.05 
G.IO 
0.10 
0.00 
5.75 
5.90 
5.50 
5.95 
5.55 
5.70 
5.75 
5.70 
.5.55 
.5.»X> 
5.00 
5.55 
.5.ro 
5.00 
5.70 
5.()5 
5.60 
5.-50 
5.S5 
5.. 55 
5.. 55 
5.. 55 
,5.. 55 
5.5' 
5.r<f 


5 













if 






10... 

11... 

12. . . 
13... 






H 






15. . . 






10... 
17... 
IS... 






19... 
20... 
21... 
22 .. 






23. , . 
24... 
25. . . 
20... 
27... 
?S... 
20... 

;«. . . 

31 . . . 







5.<i5 
fi.<r> 
5.60 
5.5.5 
5.70 
5.70 
5.«r) 
5.«0 
5.90 
5.75 
5.S5 
5.75 
0.10 
5.55 
5.00 
5.(V5 
5.95 
5.90 
5.i)0 
0.15 
5.S5 
5.95 
5.90 
.5.00 
5.90 
5.i»0 
5.90 
5.0«> 
5.95 



I 



5.90 
5.1'6 
5.90 
6.90 
5.90 
5.S5 
5.95 
5.95 
5.90 
5.90 

:>M) 

5.90 
5. JO 
5.X) 
5.00 
5.95 
5.(»0 
5.75 
5.05 
5.70 
5.75 
5.M) 
5..S5 
S.75 
0.00 
5.»5 
5.. 55 
5.70 
5.50 
5.70 
5.90 



5.90 I 

5.S5 

5.90 

5.&5 

5.90 

0.40 

o.;« 

0.65 

7.20 

7.15 

7.15 

0.75 

0.<*0 

0.65 

0..^5 

5.86 I 

0.45 ' 

6.30 

0.35 

6.15 I 

0.05 I 

0.05 

0.10 I 

7.00 

8.10 ' 

S.35 

8.45 I 

9.. 50 

8.20 I 

7.75 I 



7.55 
7.10 

o.so 

7.05 
7.30 
0.75 
(•:.75 
T.Oj 
8.40 
8.20 
7.5*0 
7.95 
7.70 
7.95 
7.70 
7.iX> 
7.40 
0.55 
0.75 
0.75 
fi.S5 
7.05 
7.05 
7.05 
8.10 
10.10 
10.00 
9.S'> 
9.05 
9.00 



7.25 
7.30 

7.70 

8.05 

».30 

7.80 

7.85 

7.55 

7.. 15 

, 7.00 

7.. 55 

7.25 

0.50 

' 0.20 

I 6.10 

0.05 

. 0.10 

0.50 

0.20 i 

0.O5 I 

I 0.10 

I 0.05 



7.25 i 

5.60 i 
0.00 : 
0.25 I 
7.25 
r,..<« 1 
0.30 ■ 



July. 


AUR. 


6.75 


6.15 


O.SO 


6.20 


6.60 


5.10 


0.20 


5.00 


0.25 


5.03 


6.20 


6.25 


0.20 


5.20 


6.35 


0.05 


6.70 


5.10 


n.1'5 


.5.20 


7.20 


5.30 


o..v> 


6.20 


5.45 


7.15 


6.00 


5.50 


5.75 


5.30 


5.60 


5.70 


5.80 


6.65 


0.05 


5.90 


4.. 50 


5.75 


4.60 


0.40 


5.10 


6.10 


5.2») 


0.20 


5.. TO 


0.15 


4.00 


5.95 


4. .50 


5.^> 


4. or) 


5.70 


5.40 


0.00 


5.10 


5.50 


5.50 


5.90 


5.T0 


rt..r5 


5.. 50 


5.05 



Sept. Oot, No 



Dm. 



5.05 


0.1" 


r. -r, 


t.SS 


4.90 


6.25 


6.60 


6.20 


5.95 


6.70 


0.26 


4.85 


7.80 


5.85 


6.90 


4.86 


6.90 


6.40 


5.75 


4.75 


6.25 


6.90 


5.70 


4.96 


705 


5.60 


5.65 


4.90 


7.00 


6.70 


5.15 


6.15 


0.75 


7.75 


4.70 


5.00 


5.90 


10.10 


4.55 


5.00 


0.15 


10.40 


4.40 


4.65 


6.60 


10.15 


4.75 


4.46 


6.15 


9.06 


5.90 


4.90 


5.9^5 


8.30 


6.00 


5.05 


5.95 


7.65 


4.60 


5.20 


5.90 


7.15 


4.50 


5.30 


5.90 


6.90 


4.55 


5.20 


5.95 


O.IH) 


4.55 


5.20 


5.90 


0.95 


4.75 


6.10 


5.20 


0.25 


5.05 


5.05 


5.35 


0.,35 


.5.10 


.5.20 


5.05 


0.80 


5.25 


5.70 


5.. 50 


0.05 


6.10 


5.25 


o.«o 1 


0..55 


4.95 


5.20 


7.10 


7.10 


4.75 


5.45 


7.75 


7.20 


4.95 


5.05 


7.15 


6.90 


5.45 


5.60 


7.20 


0.75 


5.15 


5.95 


(i.M> 


0.S5 


5.15 


5.60 


0.10 1 


o.ro 


4.S5 


5.. 50 




6.25 




6.15 



» Chain gaRC stolen. 
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Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 
16, 1902, to Deveftther 31 1906— Cont\une6, 



mot^ 



J&Q. 



Feb. Har. 



Apr. 



M>r- 


; 1 
•' 1 


AoR. 


Stpt. 


Dct 


Sot. 


^.15 1 5.f0 


7ua 


6,0t> 


0.10 


0.20 


o.so 


5,70 1 i.;u 


7,3> 


5,15 


(I.£0 


0.0(1 


0.30 


ff.SW ' s.&o 


7,5« 


fi,i^ 


0.1& 


o.ao 


6.93 


i^Ao \ d.60 


7.W 


5.33 


6.7W 


0.00 


b.iS 


t*,*5 ! 7,tW 


&,af 


«.U5 


0.70 


0.05 


6.&U 


(i.MJ ilu.it> 


8.^ 


0.10 


0.2^ 


0.00 


5.^5 


iJ.^.'i 


lu.ou 


7.70 


O.ba 


H.OO 


5.ao 


5.10 


7.2ii 


U.CUl 


7. SO 


4.00 


0.^ 


5.;i0 


5.55 


<iwl) 


U,00 


8.0U 


O.Jj 


0.10 


l.tH? 


5.45 


i;.45 


s.w 


7.ao 


tt.40 


ti.30 


i.w 


5.V0 


(Ll^ 


S.50 


d.!G 


a.tiii 


0,15 


e.i5 


5.30 


J.'M 


S,4^ 


7.<S 


^.75 


li.30 


e.ao 


5.15 


\i.^ 


T.ftO 


e.ao 


O.flO 


0.05 


0.45 


5.30 


7. JO 


T.* 


«.#> 


0.15 


o.w 


0.5 J 


5,00 


T.lkJ 


T.fW 


G.mf 


A.W 


6.05 


5.W> 


5.iP 


T.dU 


RIO 


G.50 


0.05 


0.40 


0.15 


5.0s 


T.SJ 


10.10 


«.%) 


5.1X> 


0.00 


3.B5 


5.TD 


7.^0 


tO.WJ 


0.3i> 


0.40 


0.45 


0.S15 


5.75 


1.511 10. (K) 


5.0^ 


0.25 


0,90 


0.«5 


5. §5 


7.*i ^ 


&.01I 


5.435 


0.20 


7,S5 


0,§6 


5.4% 


7. 01 


».2U 


O.iS 


».uo 


s.n 


0,70 


5.75 


rt.7i 


JiJ.ao 


fl.OO 


o.§& 


7.» 


tt.TO 


5.75 


0,!AJ 


s.ai 


5.a» 


6.5a 


0.90 


fl.SO 


5.75 


t».40 


a.oo 


5.40 


i,m 


O.H» 


0,15 


5.00 


<S.4i 


T.flO 


5.W 


n.55 


0.30 


0.30 


5.70 


#.30 


6.m 


5.10 


9M 


0.g5 


rt.TO 


5. SO 


fi.35 


V.TO 


5.B1 


0.40 


0.55 


0.5% 


4.60 


O.^T 


7.r.o 


5.f^l 


0.25 


0,15 


O.fiO 


5.15 


0.2:1 


0.75 


5.80 


.■^.75 


5.«W 


0.50 


5.O7 


fl.tJ5 


7,0^ 


.T.7» 


ft,cM> 


fl.45 


5.70 


5.50 1 


6. CO 




4.90 


0.W 




6.80 





D^. 



1., 

» 

3 

4 

5 

0.,.,.,.,. 

7 ,. 

» 

».... 

10.. 

n. 

li.,. ...... 

la. 

14 

IS 

10 

17 

i« 

w......... 

a) 

w, ........ 

IS .,.. 

24 

25..., 

M,,, 

rr.. ....... 

M 

so 

so. .,..,,. . 
31 



5,20 


5.25 


5.3> 


0.00 


4.95 


5.00 


5.^ 


S.biO 


5,J» 


4,m> 


5.JS0 


u.^ 


5.70 


5.15 


&.40 


il.lE^ 


5,^5 


6.50 


5.:f5 


8.ao 


5.40 


5.3s 


5.35 


^.^ 


5,«r 


5.15 


5.55 


d.§0 


5,45 


5.25 


5,15 


a.3(i 


5.15 


5.10 


5.iO 


J^.fjtj 


5.03 


5.40 


5,0'> 


7.H0 


5.:^ 


5.20 


5.45 


7.40 


5.50 


4.05 


5.O1 


7.A> 


5.50 


5.^ 


5.15 


7.40 


5.iM 


5. £3 


4,70 


1.0^) 


0.00 


5.15 , 


4.70 


o.yo 


5,U5 


5.50 


-1.05 


7.ao 


5.75 


5.70 


5.0j 


7.40 


5.&-J 


5.0) 


5.»5 


7.00 


5,m 


5.5S 


5/i5 


0,15 


5.15 


5.35 


5^5 


ti.4'> 


5.15 


4.30 


5.30 


6A3 


5.00 


5.!» 


4.UT 


0.0'> 


5.50 


5.75 


4,D5 


5.»& 


o.orf 


5.ii» 


5.;i5 


5.U0 


O.U 


5.00 


♦755 


5.75 


5.afi 


5.15 


5,75 


o.ai 


5,|i5 


5.65 


0.06 


5.P0 


5,«5 


5.SS 


7.40 


5.65 


5.10 




8.00 


5.ft5 


K<)fi 




M.'« 


.5.ri 


j.i;; 




i.:^ 





5.«ll 
5.70 

5.00 
5.90 
5.40 
5.2& 
5.55 
5.55 
5.S& 
5.75 
5.70 
5.55 
5.00 
5.(W 
5.55 
5.70 
0.15 
5.50 
5.00- 
5.05 
5,76 
6.75 
5,45 
5.55 
5.S0 
0.25 
5.00 
5.flO 
5.i5 
SJQ 
5.40 



Note.— No Ice record at this station. 



Daily gage height, in feet, of Wisconsin River, at Merrill, Wis., for 1906. 



Day. 



Jan. Feb. Mar. I Apr. May. June July. Aug. Sept. Oct. Nov. Dec. 



1906. 

1 

2 

3 

4 

5 



7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

10 

20 

21 

22 

23 

24 

2') 

2« 

27 

28 

29 

») 

31 



5.G 


5.5 


5.75 


6.1> 


0.45 


5.5 


6.3 


5.9 


tt.85 


5.6 


5.05 


5.65 


5.8 


5.5 


5.7 


5.b 


5.5 


5.6 


5.55 


5.9 


6.05 


5.8 


5.96 


5.65 


5.75 


5.05 


5.8 


5.55 


5.05 


5.7 


5.% 


5.25 


6.35 


5.05 


6.15 


5.1 


5.65 


5.2 


5.65 


5.3 


5.9 


5.75 


5.75 


5.!»5 


6.0 


5.8 


5.6 


5.65 


5.2 


5.96 


5.5 


5.7 


5.9 


5.5 


5.6 


5.96 


5.7 




5.55 




6.85 





5.7 

5.45 

5.2 

5.75 

6.0 

5.65 

5.9 

5.8 

5.4 

4.95 

6.0 

5.6 

6.15 

5.8 

5'. 9 

0.05 

5.75 

5.6 

5.6 

5.9 * 

5.75 

5.8 

5.85 

5.6 

5.95 

6.15 

5.7 

5.35 

5.8 

5.05 



5.65 
6.7 
6.15 
6.7 
7.65 
7.45 
7.6 
7.5 
8.0 
9.75 
9.8 
9.75 
10.0 
10.05 
9.95 
9.45 
9.2 
9.25 
9.5 
9.» 
9.4 
9.15 
8.85 
8.25 
8.35 
8.0 
7.55 
7.3 
6.95 
7.4 



7.35 

7.<>5 

7.8 

7.6 

7.75 

7.75 

7.3 

6.8 

6.45 

6.75 

6.95 

7.0 

6.6 

6.65 

6.65 

6.7 

6.95 

6.4 

6.56 

6.8 

7.2 

6.95 

6.6 

6.55 

6.95 

7.05 

6.4 

6.8 

6.55 

7.2 

0.96 



6.56 

O.OJ 

6.45 

5.85 

7.35 

8.15 

8.25 

7.95 

8.1 

7,75 

7.5 

7.5 

6.7 

6.4 

6.1 

6.1 

5.7 

5.55 

5.85 

6.4 

6.65 

5.8 

5.75 

6.15 

6.7 

6.2 

6.1 

6.05 

5.9 

6.4- 



6.65 

6.45 

7.0 

7.2 

6.85 

6.55 

6.95 

7.5 

5.7 

5.75 

5.7 

6.8 

5.65 

5.8 

5.5 

4.55 

5,6 

5.25 

5.25 

5.15 

5.05 

4.15 

3.5 

5.5 

5.55 

5.15 

4.35 

4.95 

5.15 

3.« 

5.0 



4.45 


5.85 


4.6 


6.45 


5:2 


6.4 


5.3 


0.35 


5.45 


6.15 


5.05 


6.9 


5.05 


5.0 


5.1 


5.3 


5.15 


5.0 


5.6 


5.0 


6.5 


4.8 


5.9 


4.7 


4.8 


5.55 


5.2 


.5.6 


5.05 


5.65 


5.6 


5.7 


5.15 


3.75 


5.2 


5.05 


5.05 


5.45 


3.3 


5.4 


5.6 


5.4 


6.55 


6.75 


7.55 


5.5 


7.15 


4.45 


6.8 


5.55 


8.45 


5.1 


7.75 


5.35 


7. -15 


5.0 


7.1 


5.15 


5.95 


4.7 


5.45 





3.5 


6.05 


4.5 


5.7 


4.8 


6.0 


5.0 


6.95 


4.75 


5.0 


5.05 


6.75 


4.85 


5.45 


4.45 


6.85 


4.76 


6.65 


4.15 


5.26 


5.3 


5.35 


5.25 


4.9 


5.3 


6.2 


5.0 


6.0 


4.35 


5.65 


4.85 


6.3 


5.15 


6.45 


5.3 


6.15 


5.96 


5.45 


5.1 


5.56 


5.9 


6.75 


5.6 


6.7 


5.6 


5.25 


5.85 


6.1 


6.95 


5.45. 


6.65 


6.4 


0.5 


5.5 


6.15 


6.1 


6.0 


6.3 


6.1 


6.3 


6.1 





5.9 

5.8 

5.0 

6.5 

5.7 

5.6 

6.46 

6.3 

5.3 

4.8 

5.5 

5.4 

5.7 

5.0 

5.46 

5.45 

5.4 

6.65 

6.6 

5.1 

5.4 

4.95 

5.0 

4.85 

.'.35 

5.4 

5.6 

5.7 

5.5 

5.66 

4.8 



nn<I 



Xofo.— No Icp record by observer. Probably lee conditions dnrlngr January to March 
"^ December. .^ ^ «»o»v« 
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Mean daily gage height, in feet of Wisconsin River at Merrill for 1907, 



Day. 



IfiOT. 

1 

2 

8 

4 

6 



7 

8 

9 

10 

11 

12 

13 

14 

15 

36 

17 

18 

1» 

20 

21 

23 

23 

24 

25 

26 

27 

28 

29 

80 

31 



Jan. Feb. Mar. Apr. May. Jane.; July. ! Aug. ' Sept. Oct. Not. Dec. 



4.9 

5.15 

6.0 

4.85 

4.8 

4.95 

4.95 

5.0 

5.15 

5.25 

4.9 

5.25 

6.15 

6.05 

5.0 

5.G 

5.1 

5.15 

5.25 

5.1 

5.05 

5.0 

5.5 

5.25 

5.2 

5.3 

5.2 

5.35 

5.«i 

.'i.2 

5.26 



5.15 

5.0 

6.2 

6.1 

5.2 

5.15 
5.06 
5.05 
6.2 

4.96 

5.0 
5.1 
6.25 
6.2 

4.95 

5.3 
4.9 
6.0 
5.0 
5.C5 

.•>.35 
5.35 
5.1 

5.1 
5.1 

5.1 

5.36 

5.0-> 



5.2 

6.2 

6.3 

5.45 

4.75 

5.25 
5.2 

5.1 
4.9 
5.4 

5.25 

6.06 

5.25 

5.1 

4.75 

4.7 

4.9 

4.75 

6.25 

.•r.lS 

5.4 

5.15 

5.15 



8.00 
8.50 

8.56 
8.10 
7.90 
7. a) 
7.10 



5.95 
0.20 
«.45 

0.20 
0.90 
7.10 
0.90 
7.25 

0.7.> 
0.20 
6..'>5 
«.T0 

<;.7.T 



6.95 


5.S0 


6.85 


5.40 


7.30 


7.15 


7.05 


5.20 


7.35 


6.80 


7.<W 


5.90 


7.25 


5.75 


8.3i» 


5.70 


«5.90 


5.55 


6.50 


5.20 


6.80 


5.50 


0.90 


6.40 


0.55 


5.95 


7.05 


6.20 


8.05 


5.80 


8.30 


6.85 


8.33 


5.10 


S.03 


4.70 


7.95 


4.90 


7.50 


5.40 


7.05 


5.40 


l.iK) 


5.35 


7.0^t 


5.35 


7.25 


5.15 


7.15 


4.90 


7.20 


5.25 


7.05 


5.20 


(;.f)'> 


5.00 


0.55 


5.15 


n.fi5 


4.90 


6.65 





5.8 

5.35 

5.95 

5.56 

6.6 

5.9 
6.2 
6.6 
5.9 
5.8 

5.7 
5.5 
5.35 

5.8 
5.8 

5.4 

5.45 

5.65 

5.5 

5.8 

5.5 

5.1 
5.5 
5.4 
5.35 

5.25 

5.20 

4.)^ 

3.56 

4.7 

4.6 



4.8 

4.96 

4.75 

4.3 

4.65 

4.6 
4.75 
4.3 
3.8 
4.45 

5.55 

4.55 

4.85 

4.3 

4.25 

4.4 
4.3 
4.1 
3.8 
3.95 



4.4 
4.(i5 I 

5.0 I 
5.05 I 
5.3 I 



5.15 

4.55 

4-. 3 

4.4 

4.7 

4.56 



4.1 

3.6 

3.8 

4.06 

4.5 

4.15 

4.65 

4.4 

4.25 

3.3 

4.25 

4.45 

4.85 

4.6 

4.2 

4.8 

4.96 

5.1 i 
8.55 

9.2 I 

9.1 j 
8.9 I 
7.0 : 
7.35 I 
6.95 . 



0.8 
6.35 
6.0 
0.0 
5.6 



5.3 
5.5 
5.6 
6.75 
6.45 

5.15 

4.55 

5.15 

5.5 

6.46 

5.2 
5.3 
5.35 
4.3 

4.75 

5.2 

5.1 

4.95 

5.15 

4.95 



5.25 

5.1 

6.05 

4.0 

4.7 

4.9 

4.9 

4.86 

5.15 

3.55 

3.85 

4.75 

3.05 

4.2 

4.3 

4.3 

4.55 

4.7 

4.35 

4.9 



4.45 


5.05 


4.55 


4.35 


4.9 


4.3> 


4.&6 


4.05 


4.9 


4.7 


4.35 


4.3 


3.85 


5.0 


4.05 


4.6 


5.15 


4.45 


5.0 


4.5 


5.1 





4.4 

4.36 

3.9 

4.4 

4.35 

5.06 

4.6 

4.75 

4.8 

4.4 

4.3 

4.35 

4.35 

4.7 

4.7 

4.55 

4.25 

4.3 

4.5 

4.5 

4.7 

4.45 

4.35 

4.45 

3.96 

3.75 

4.1 

3.95 

4.85 

4.. 55 

4.6 



Note.— RonHons nro not on roconl for the intermission of readintrs in March and April. 
Note.— River open nil winter, 1907-8. 



Rating table for Wisconsin River at highway bridge near Merrill, Wis., from 
June 17, 1903, to December 31, 1904. 



iiRge 1 
heiKht. 


Discharge, i 
Second- 1 


Gage 1 
height. 1 


Discharge. , 


Gaffe 
height. 

Feet. 


Discharge. 
Sevond- 


hei^t. 


Discharge. 




Seennd- 




Second' 


Feet. 


jeet. 


Ftet. 1 


feet. 1 




jeet. 1 


Feet. 


jeet. 


4.5 


1,486 


5.5 


3,225 


6.5 


5.485 


8.0 


9,565 


4.6 


1,645 


5.6 


3.425 


6.6 


5.725 


8.2 


10,225 


4.7 


1.5«>5 


5.7 


3,635 


6.7 


5,975 


8.4 


10,885 


4.3 


1.970 


5.8 


3.855 


Q.S 


6,225 1 


8.6 


11,545 


4.9 


2.140 


5.9 


4,075 1 


6.9 


6,475 1 


8.S 


12,205 


6.0 


2,310 


1 6.0 


4,305 


7.0 


6,725 


9.0 


12.865 


5.1 


2.4^5 


6.1 


4, .535 


7.2 


7,24.5 


9.5 


14,515 


5.2 


2,66;5 


6.2 


4,765 


7.4 


7,785 
S..^i.5 1 


10.0 


16.105 


5.3 


2,«M5 


1 6..^ 


5,005 


7.6 


1<>.5 


17,815 


6.4 


2,<Ki3 


0.4 


5,245 


7.3 


s,ai5 ■ 


11.0 


19,405 
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Hating table for Wiaconain River at Merrill^ Wia.^for 1905-6. 



Oage 
height. 


Discharge. 

1 


Gage 
height. 


Discharge. 




1 
Second- 






Feet. 


jeet. 


Feet. 


feet. 


3.50 


T90 


4.80 


1,050 


3.00 


840 


4.90 


3,090 


3.70 


8»5 


5.00 


2,230 


3.80 


956 


5.10 


2,3S0 


3.90 


1,020 


5.20 


1?,540 


4.00 


1,090 


5.30 


2. TOO 


4.10 


1.170 


5.40 


«.sro 


4.20 


1,260 


5.50 


3.040 


4.30 


1,360 


5.60 


3,320 


4.40 


1,460 


6.70 


3,410 


4.50 


1,970 


6.80 


3,300 


4.ao 


1.690 


6.90 


3.SD0 


4,70 


1.8S0 


6.00 


i*000 



1 Gage 
height. 


Discharge. 




8econ<i- 


FeeL 


feet. 


6.10 


4,810 


6.20 


4.240 


6.80 


4.040 


6.40 


4,800 


6.60 


6,090 


6.60 


5.380 


a.70 


5.560 


6.80 


5.80O 


6.90 


6.060 


7.00 


6,300 


7'.20 


6.820 


7.40 


7,380 


7.60 


7.910 




Discharge. 



8ec9nd. 
feet. 

8,480 
^,070 
9,680 
10,310 
10.960 
11.620 
12,300 
12,980 
13,680 
14.380 
16.080 
15.800 



Note.— The above tables are applicable only for open-channel conditions. It Is based 
on discharge measurements made during 1904-1906. It is fairly well defined -between gage 
heights 5 feet and 8.5 feet. Below gage height 4.5 feet it is only approximate. 



Estimated monthly discharge of Wisconsin River at Merrilh Wis., for 1904. 
[Drainage agea, 2,630 square miles.] 







Discharge. 




Runoff. 




Date. 


Maximum. 


Minimum . 


Mean. 


Per 
square 
mile. 


Depth. 


Rainfall. 1 


1«M. 

JonuQfy 


Sec-feet. 

4,K» 

4«a5S 
4.306 
11,^0 

13,140 

lOt^eo 

7,1W 
4,]05 


Sec-feet. 

3,SS5 

2.916 
3.970 

5, mo 

l.iSS 
S.310 
2,140 

3, its 
1,410 
1,490 


Sec- f net. 

3,6^1 
:i,7l9 
Jf.SSO 
QJ42 
¥,Q35 
ff,473 

3,Bar 

3,769 
5.000 
l,im 
^,»0 
t,£OS 


Sec-feet. 

1.39 
1.43 
1.43 
2.37 
9.40 
S.4« 
1.51 
1.43 
l.fiO 
S.79 
l.Od 
.97a 


Inches. 

1.00 
1.54 
1.71 

2.04 
3.9? 

2.Ti 

1.74 
1.^ 
2.1^ 
9.22 
I.IS 
1.0 


Inches. 
0.33 


February *. , ,,^. * + * 


l.SO 


March 


1.40 


ADrll ..**....** . ... 


S.Ol 


ffiV .;;:::::::;:::;::::::::; 


6.20 


June >..>«.. ... ...*i....... 


4k31 


July 


3^28 


Atiguat . H, . i . . . * . . . 


3.21 




4.53 


October *....* , 


6.70 


Ni^Fembcr ..<... ,.,... 


.83 


D£cemb>er ,.♦,, 


1.36 






The yenp . , , . . 


18,140 

lfl,000 
9,48Q 

9,»M 
7,3fl0 
10,500 

4,oeo 

0,130 


l,il0 

3,3M 

4,»jn 

3,130 
7I» 

l,7flO 
R2S 
790 

t,090 


4,9SS 

10,100 
0.230 
5,510 
3.450 
3,T70 

2,900 

a,iTO 


1.85 

$M 
2.37 
«.€0 
1.31 
1.43 
1.12 
1.10 
l.!l 


£5.13 

4.41 

2.T3 
2.33 
1.61 
1.65 
1.25 
1^27 
1.35 


34.37 


1900, 
Avtll .., ,,*. 


1.40 


SfiS ........... 


4 7^ 


!^ ;;:;:::::::::::::::::::; 


5.07 


jmr ,--........ ,. 


2.3d 


Anfimt 


4.91 


StiJWmbtr K .............. H. . 


3 47 


October .................... 


S.4^ 


XoTcmber .. 


S 00 







Note. -Gage heights for 19C> are published in Water-Supply Paper No. 171. Discharge 
values for 1905 and 1906 are excellent, although logging may affect the results to a slight 
d(»gree. Ice conditions assumed January. February. March and December. Discharge 
as given by the measurements on January 24. 1906, Is about 50 per cent of the open- 
channel rating. 
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Monthly discharge of Wiaconain Biver at M err if J, Wisconsin for 1907. 





Dischariire. Run-off. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 

sqnare 

mile. 


Depth. 


BainfaU. 


January 

February 

March, (a) 

April, (b) 

May 


Second-feet. 

2,700 
2,785 
2,870 
10.900 
10.160 
6,000 
3,900 
3,040 
12,640 
3.040 
2.630 
2,305 


Second-feet. 

1,950 

2,090 

1.820 

5.000 

5,205 

1,820 

1,570 

1.170 

600 

990 

490 

1.020 


Second-feet. 

2,390 
2,700 
2,380 
6.300 
6,925 
3,040 
2.870 
1,630 
3,130 
2,700 
1,605 
1.495 


Second-feet. 

0.91 
1.02 
0.90 
2.39 
2.63 
1.15 
1.09 
0.62 
1.19 
1.02 
0.61 
0^56 


Inches. 

1.0'> 
1.06 

.76 
1.74 
3.OT 
1.28 
1.26 

.71 
1.33 
1.18 

.63 

.64 


Inches. 

1.24 
0.54 
1.45 
2.25 
1.23 


June 


2.61 


July 


2.81 


Aujnist 


2.61 


September 

October 

November 

December 


0.65 
0.73 
0..52 
0.52 


The year. 


.. 12,040 


^ 490 


3,097 


14.0I> 


14.72 


23.16 



(a) 



1-23 only, (b; 20 days only 



Wisconsin Riveb Xear Rhixelaxder, Wis. 

This station was established December 1, 1005. It is located about 
8 miles southwest of Rhinelander, Wis., at the highway bridge, about 
400 feet below Forbes and Wixson's dam and power station. 

The channel is straight for 400 feet above and below the bridge. 
The banks are of medium height, but do not overflow. The bed of 
the river is rocky and is pernuinent ; the current is swift. 

Discharge measurements are made from the lower side of the two- 
span highway bridge ; the initial point for soundings is the right end 
of the downstream railing of the bridge. 

A standard ohain gage, which was road during 1000 by E. II. Mil- 
ler and Charles Hagen, is attached to the upstream side of the bridge. 
Length of chain, 18.97 feet. The bench mark is the head of the right 
bolt on the upstream side of the top of the right upstream cylinder 
pier. It is marked with white paint and the letters "B. M." Eleva- 
tion, 13.0H feet above the gage datum. The reference point is the 
center of pulley of gage; elevation, 17.12 feet above the gage datum. 

Discharge measurements of Wisconsin River near Rhinelander in 1006 and 1907, 



Date. 


Hydrofrrapher. 


Width. 


Area of 
section. 


Ga^e 

height. 

Feet 

2.71 
4.25 
3.60 
8.94 
4.29 
2.55 


Difl. 
charge. 


1908. 
.)an 27 


M. S- Brennan 


Feet. 

209 
215 
216 
211 
211 
196 


Square feel. 

473 
822 
656 

7(18 

isa 

3S0 


Second-feet. 
al,040 


April!? 

June 12 


Horton and Brenuan . . 
M.S. Brennan 


2.580 
2.050 


April 6, 1907.. 
April 6. 1907. 


A. H. Hortnn 

A. H. Horton 


2.398^ 
2,«25 


October 17. 1907 . 


Q. A. Gray 


704 









a Narrow strip of ica along shore. 
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Daily gage height, in feet, of Wisconsin River near Rhineiander, Wis., for 

1905-6. 



Day. 



1905. 



1906. 



I^«c. jaa, Feb. Mar. Apr. May. June 



July. 



Aug. Sept. 



Oct. 



Nov. Dec. 



1 

2 

3 

4 

5 



7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

IS 

19 

2C 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note. 



2.5 


3.0 


2.6 


2.8 


2.8 


3.4 


8.1 


4.1 


2.8 


3.1 


2.4 


2.95 


2.4 


3.0 


2.6 


2.5 


3.0 


3.3 


3.2 


3.1 


i.7 


2.4 


2.5 


3.1 


2.25 


2.75 


3.0 


2.95 


8.0 


3.3 


2.8 


4.0 


3.1 


3.0 


2.5 


3.0 


2.4 


2.9 


2.7 


2.95 


2.95 


3.9 


8.1 


3.6 


3.15 


2.9 


2.5 


2.1 


3.0 


2.75 


2.8 


3.4 


3.0 


8.9 


3.2 


2.1 


1.4 


8.3 


2.8 


2.9 


3.1 


2.75 


2.9 


2.9 


2.8 


4.2 


3.6 


3.1 


3.1 


2.0 


2.8 


3.1 


3.05 


2.6 


8.1 


2.8 


3.0 


3.4 


4.3 


3.3 


2.9 


2.5 


1.8 


2.9 


3.1 


3.0 


2.9 


2.4 


3.3 


8.5 


3.9 


2.5 


8.0 


2.8 


2.9 


2.9 


3.2 


2.8 


2.9 


2.7 


3.1 


3.6 


4.3 


2.7 


3.0 


1.7 


3.0 


2.8 


3.0 


2.7 


2.55 


2.8 


8.2 


3.4 


4.4 


2.8 


2.8 


2.1 


3.0 


2.5 


3.0 


2.9. 


2.6 


2.6 


3.9 


3.5 


3.5 


3.0 


2.5 


2.5 


2.8 


2.1 


3.2 


2.8 


2.1 


2.6 


4.3 


3.6 


8.6 


3.15 


2.7 


2.7 


2.9 


2.4 


3.1 


2.7 


2.8 


3.0 


4.0 


^3.3 


8.5 


2.5 


2.9 


2.6 


2.9 


2.9 


3.2 


2.5 


2.7 


2.95 


4.2 


•S.2 


8.4 


2.8 


2.9 


2.4 


2.2 


2.4 


3.0 


2.7 


2.8 


8.0 


4.3 


2.6 


3.2 


2.6 


2.9 


2.8 


2.5 


2.6 


3.05 


2.7 


2.65 


2.7 


3.8 


3.1 


3.2 


2.85 


2.8 


2.0 


2.8 


2.45 


2.85 


2.9 


2.7 


2.75 


4.4 


8)2 


2.8 


2.8 


2.8 


2.4 


8.15 


2.5 


2.9 


2.7 


2.7 


2.5 


4.1 


8.3 


2.4 


2.8 


2.7 


2.5 


3.0 


1.8 


3.1 


2.8 


2.4 


2.7 


4.5 


8.3 


3.0 


2.85 


1.8 


2L5 


8.0 


2.4 


3.1 


2.75 


2.4 


2.8 


4.6 


3.1 


8.1 


2.8 


2.7 


2.5 


8.1 


2.8 


2.7 


2.8 


2.46 


2.8 


4.4 


8.2 


3.2 


2.3 


2.7 


2.7 


2.9 


2.3 


2.96 


2.75 


2.5 


2.7 


4.7 


3.1 


3.5 


2.0 


2.9 


2.6 


2.6 


2.2 


3.3 


2.75 


2.4 


2.5 


4.0 


3.1 


3.3 


2.2 


3.0 


1.8 


8.0 


2.1 


2.9 


2.9 


3.2 


2.7 


3.9 


3.0 


2.5 


2.9 


3.6 


2.3 


2.9 


2.2 


3.0 


2.3 


2.7 


2.9 


3.6 


2.96 


3.1 


3.0 


3.1 


2.4 


3.0 


1.4 


2.7 


2.S 


2.9 


H.O 


n.a 


3.2 


8.2 


3.1 


2.5 


2.45 


3.1 


2.4 


2.9 


2.75 


2.i 


2.95 


8.5 


1.8 


8.7 


2.9 


2.8 


2.4 


3.1 


2.8 


2.7 


2.rt 


8.0 


2.8 


8.4 


3.1 


3.1 


3.0 


3.Z 


2.4 


3.1 


8.0 


2.'? 


2.9 




S.5 


3.9 


3.05 


8.7 


?.o 


3.25 


2.6 


8.1 


3.2 


2.8 


3.0 




2.8 


3.e 


8.C 


8.7 


3.9 


8.0 


2.6 


8.1 


8.1 


2.0 


2.T 




0.r 




8.7 




2.6 


2.9 




8.0 






3.1 

2.15 

3.0 

3.1 

2.8 

2.3 

3.0 

2.65 

2.9 

2.7 

2.9 

2.7 

2.8S 

2.8 

2.8 

2.0 

2.7 

2.3 

2.9 

2.5 

2.7 

2.7 

2.5 

2.5 

2.9 

2.0 

t.t 

2.8 

2.8 

2.2 

9.7 



. — No lee record. 



Mean daily gage height, in feet, of Wisconsin River at Rhineiander, Wis- 
consin, for 1907, 



Day. 



Jan. Feb. Mar. Apr. 



May. 


June 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



i9ar. 



1., 

2. 

3. 

4. 

5. 

6., 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14., 
15. 
16. 
17., 
18. 
19. 
20. 
21. 
23. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 



2.7 


2.9 


2.6 


4.6 


2.6 


2.4 


2.5 


4.4 


2.5 


2.6 


2.5 


4.9 


2.5 


2.6 


2.6 


4.5 


2.55 


2.9 


2.6 


4.1 


2.5 


2.5 


2.4 


4.5 


2.3 


2.6 


2.6 


4.4 


2.85 


2.6 


2.5 


3.7 


2.85 


2.7 


2.6 


8.7 


2.8 


2.5 


2.5 


3.5 


2.9 


2.6 


2.6 


3.9 


2.8 


3.0 


2.5 


3.9 


2.6 


3.2 


2.5 


8.8 


8.0 


2.6 


2.2 


4.2 


2.5 


3.5 


2.5 


8.5 


2.4 


3.0 


2.5 


3.2 


2.8 


2.6 


2.0 


3.4 


2.8 


3.2 


3.0 


3.2 


8.0 


3.2 


2.5 


8.4 


2.9 


2.8 


2.5 


8.2 


2.4 


2.5 


2.5 


3.4 


2.4 


2.6 


2.9 


3.6 


2.6 


2.6 


8.0 


3.2 


2.9 


2.0 


2.8 


3.5 


2.8 


3.2 


3.4 


3.1 


2.4 


2.5 


3.4 


3.4 


2.6 


2.5 


3.6 


3.5 


2.8 


8.0 


8.8 


3.7 


3.0 




4.3 


3.6 


3.0 




8.S 


3.5 


2.3 




4.5 





3.3 
4.1 
3.5 
3.4 
3.7 
3.4 
4.1 
3.4 
8.6 
3.7 
3.6 
4.1 
4.0 
4.3 
4.2 
8.6 
4.3 
4.5 
4.7 
4.3 
4.0 
4.5 
4.2 
3.9 
4.2 
4.2 
3.0 
3.8 
3.5 
3.8 
3.6 



4.0 
4.2 
3.8 
3.0 
8.8 
3.2 
3.6 
3.2 
3.9 
3.1 
3.1 
3.0 
3.1 
3.1 
3.1 
2.0 
2.7 
2.5 
2.7 
2.7 
2.8 
3.1 
1.5 
3.1 
2.4 
3.1 
3.2 
3.2 
3.2 
2S. 



3.1 


2.9 


1.5 


2.6 


2.2 


3.2 


2.4 


2.9 


2.8 


2.8 


3.2 


2.2 


2.3 


2.4 


1.5 


3.1 


. (^) . 


2.3 


3.1 


2.5 


8.0 


2.2 


2.8 


2.9 


2.8 


3.2 


2.7 


2.3 


1.7 


2.8 


3.4 


2.2 


2.3 


2.8 


2.2 


3.0 


2.2 


1.6 


2.8 


2.2 


3.6 


2.2 


2.1 


2.3 


2.2 


3.2 


2.4 


2.0 


2.8 


1.5 


3.1 


1.5 


2.7 


2.0 


2.7 


a.2 


3.5 


2.1 


2.0 


2.0 


38 


2.8 


2.7 


1.4 


2.7 


3.4 


2.2 


2.7 


2.5 


2.2 


2.6 


2.2 


1.0 


r.8 


2.2 


2.7 


2.3 


2.7 


2.7 


2.1 


3.0 


2.2 


2.9 


2.1 


1.5 


3.0 


1.5 


3.8 


2.6 


2.8 


3.1 


3.1 


3.4 


2.4 


2.2 


3.0 


2.9 


3.7 


1.5 


2.5 


2.0 


2.9 


3.8 


2.6 


2.6 


3.0 


2.8 


3.9 


2.7 


2.2 


3.1 


2.7 


3.8 


2.3 


2.2 


3.0 


2.3 


3.9 


2.2 


1.4 


3.0 


1.5 


3.4 


2.7 


2.7 


3.0 


2.9 


3.2 


2.7 


2.2 


3.3 


2.9 


3.2 


1.5 


2.7 


l.« 


2.1 


3.# 


2.4 


2.5 


2.7 


2.3 


1.6 


2.3 


2.5 


2.« 


2.P 


S.» 


2.2 


2.1 


2.7 


2.2 




2.2 





1.0 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
1.7 
2.2 
2.9 
2.2 
2.3 
2.2 
2.2 
1.7 
2.7 
2.2 
2.7 
2.2 
2.7 
2.7 
2.3 
3.1 
2.7 
1.7 
2.5 
2.5 
2.5 
2.5 
2.7 
2.5 



Note. — River open all winter, 1907-8. 
* Water standing in pools. 
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Eailroads. 

The railroad facilities of the Wisconsin river are not excelled by 
any other large river in the state. The Chicago, Milwaukee and St. 
Paul Eailroad parallels the river nearly the entire distance between 
its mouth and Tomahawk. The Chicago and North-western Railroad 
crosses the river at Merrimac, Grand Rapids, Wausau, and Rhine- 
lander besides serving other short stretches. The Wisconsin Central 
has extended its tracks to the various paper and pulp mills in the vi- 
cinity of Stevens Point and also between Nekoosa and Grand Rapids. 
The willingness of the railroads to go where there is an assured traffic 
is seen at Nekoosa, where, since the development of adjacent water 
powers, three roads have extended their lines from Grand Rapids 
south to Xekoosa. 

This drainage area is being rapidly cleared and made into farms. 
This fact insures the certain and steady extension of the competing 
railroads into this region. 

Water Powers. 

With the exception of a short stretch of 10 miles, the river, for the 
first 138 miles above its mouth, occupies a wide, sandy valley entirely 
devoid of falls or rapids, but showing a very uniform grade of 1.5 
feet per mile. This fall is sufficient to create w^ater powers but the 
width of the valley prevents the building of dams on account of the 
excessive cost. The flooding damages would also, on accoimt of the 
low banks, be excessive. 

Prairie du Sac Poiver, — The exception to this condition is found 
between Sauk City and Merrimac where the river has worn through 
a terminal moraine, with resulting high banks. A detail survey of 
this region made in the sununer of 1906 by the writer, shows that 
there is a fall of 2S feet between the highway bridge at Prairie du 
Sac and a point seven miles above iflie Merrimac bridge, a total dis- 
tance of 15.5 miles. The best location for a dam site was found near 
the north lino of Sec. 25, T. 10 K"., R. 7 E., at a point 9,000 feet 
above Prairie du Sac. At this point the river is about 1,150 feet 
wide and the bed, sand and gravel. It seems certain that a head of 
at lea.^t 15 feet could be here developed at reasonable expense. The 
lep.^lature of 190f)-O7 granted a charter for a dam at this point. Tt 
is estimated that about 11,000 horsepower can Ix* here developed. 



WISCONSIN SURVEY. 



BULLETIN XX., PL. XX. 




Fig. 1. THE DELLS OF THE WISCONSIN AT THE NARROWS NEAR KILBOURN, WIS. 




THE DELLS OF THE WISCONSIN RIVER. 
Fig. 2. Low water. Fig. 3. High water. 
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WATER POWERS OF WISCONSIN, 



Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 
10, 1V02, to December 31, 1907. 





1902. 


Day. 


Nov. Dec 


1 

2 






3 






3 

5 







(J 






7 






g 






D 






10 




4.00 


11 

12 




3.95 
4.00 


13 

14 




4.00 
3.A> 


15 




3.06 


10 


3.60 

3.S0 

2.50 

2.05 

1.90 

1.90 

l.hb 

1.05 

.90 

1.05 

.55 

.15 

.05 

.10 


3.85 


17 

18 


3.&=> 
3.90 


19 


8.S5 


20 


4.a> 


21 


3.80 


22 

23 


3.«) 
3.75 


24 

25 


3.R5 
4.05 


20 


3.95 


27 

2S 


3.P0 
3.90 


29 


3.70 


30 


3.70 


31 




3.70 









1903. 



Jau Feb. Uar« Apr. Uiy. Jiitie, July, Aag. Steprt. j Oct. ; Nor. 



I 



3.65 
3.TO 

S.iu 
3.73 
3.70 
3.75 
3.7W 
3.06 
3.<15 
3. TO 
3.70 



a.ao 

3. ft) 

3.S0 
3,&'i 

9.(10 

s.ao 

;i.S5 



3. SO j 3.75 



3. 

3.G5 

».pU 

S.TO 
4.20 
1.00 

3.e& 

4.1« 

4.fia 

4.00 
4.10 
4.0ft 

1.^ 

3,95 
S.OO 
3.96 



3.70 
3.75 
3.90 
3.90 
3.7S 
3.S& 
3.70 
3.05 
3.^5 

,f.05 
3.70 
3.70 
3,0) 
3.<KI 



3.70 
3.70 

3.94) 

a. 75 
3. SO 
3.70 
3.90 
3.75 
3.75 
3. SO 
4.05 
4.20 
4.75 

S.Ofi 
S.05 
5.50 
6.55 
7.90 
3.35 
9.30 
8.0l> 
S.2f» 
7.,'iO 
7.3.S 
T.On 

rt.ffi 

B.W 
rt.45 
«-70 



fi.75 
U.7a 
fi.5j 
0.^5 

o.7r» 

U.70 

o.m 

0.7S 
ri.7f> 

fi.7.''i 

fl.C|> 
6.70 
(1.75 

fl.S"> 
O.TS 
7,10 

7.10 

0.75 
fi.S'J 
7.05 
O.IO 

n.50 

n.oa 



6.66 
S.30 



5.15 

5.20 
5.^5 
5.00 
0.00 
0.45 
G.40 

5.35 
5.35 

6.75 



7.05 
7.6=1 
7.t5 
■.TO 
S.Nj 
S.TO 
S.3U 
#.10 
7 ♦TO 
7.00 

7.3U 
(f.30 
5.m 
0.00 
5.40 
5.50 

rf.40 

5.15 
5,55 
4.65 
4. SO 
.V40 
5.10 
4.6=r 
5.10 
4.10 
4. .10 
5.00 
4.50 



5.90 

5.70 
5.W 
0.00 
CIO 
O.IO 
6.50 
6.00 

G.m 

6.^t0 
V.iO 

I \t.m 

1 10.00 

lu.io 

11.50 
10.90 
110.10 
' 9.40 

' 9.00 

I fl.50 

I 8.10 

7.90 

7.70 

7.10 

7.S0 

j 7.fO 

I .^.40 
6.05 



I 



6.50 ' 
5.00 
0.00 ' 
7,85 I 

s.m \ 

8.<15 

A.S5 

S.^ { 

7.70 I 

T.25 

7.35 

7.10 

7.10 

6.75 

OJM) 

I (.00 

0.00 

0.35 

6.35 

0.35 

6.40 

0.35 

0.06 

6.W) 

5.S5 

5.75 

5.85 

5.06 



5.Bi 
5.00 I 
5.30 
5.»> , 
5.J0 I 

5.75 : 

5.30 I 

5.10 ' 

5.20 I 

5.10 ' 

6.30 

j.25 

5.25 

5.25 

5.05 

5.50 

5.S5 

4.05 

4.75 

4.9S 

4.75 

4.56 

4.00 

4.70 

4.90 

5.35 

5.25 

4.S5 

4. §9 

5.05 



Ti.lO 
5.10 
5.25 
5.10 

5.2S 
5.15 
5.20 
6.20 
6.15 
5.06 
4.^ 
4. TO 
4.00 
4. SO 
6. SO 
4.55 
5.00 
5.M 
5.10 
5.30 
5,20 
4.80 
4.80 
5.10 
5.00 
5.30 
5.50 
5.00 
5^ 
5.80 
."^.60 



Day. 



Jan. 



1... 

2... 


1904 




3... 
4... 






5... 













7... 






8 






9... 






10... 
11... 






12. . . 
13... 
14 






15. . . 
16... 






17... 






18... 
19... 
20... 






21... 






23. . . 
23... 
24... 

2.=!. . . 

20... 
27... 
28... 
29... 
.10... 
31 . . . 







5.90 
0.00 
G.05 
G.IO 
0.10 
0.00 
5.75 
5.90 
5.50 

r>.*i 

5.55 
5.70 
5.75 
5.70 
5..'i5 
.•i.OO 
5.00 
5.55 
5.05 
5.00 
5.70 
5.fl5 
5.60 
5.50 
5.85 
5.nr> 
5.M> 

5.r».> 

5..')5 
5.5"? 
S.-V) 



Feb. Mar. Apr. May. June July. 



5.«5 
5.05 
5.0U 
5.55 
5.70 
5.70 
5.(70 
5.80 
5.80 
5.75 
5.^5 
5.75 
O.IO 
5.55 
5.00 
5.05 
5.9.> 
5.90 
5.90 
0.15 

5.95 

5.90 
5.90 
5.90 
5.90 
5.90 

6.95 



'-..90 

5.1i6 

5.90 

5.00 

5.90 

5.iJ5 

5.95 

5.85 

5.90 

5.90 

5.90 

5.90 

5.80 

5.80 

.5.90 

5.S5 I 

5.1M) ! 

5.75 I 

5.65 

5.70 

5.75 

5.. "SO 

5.35 

S.75 

6.00 

5.a> 

5..5'> 
.5.70 
5.J50 
5.70 
5.90 



5.90 

5.M 

5.90 

5.85 

5.90 

6.40 

6.35 

0.05 

7.20 

7.15 

7.15 I 

0.75 I 

o.o-> ! 
0..35 ; 

5.85 
a.Ay 
G.M 
0..^5 
6.15 
G.05 
0.05 
0.10 
7.00 
S.IO 
S.35 
8.45 
J»..50 
8.20 
7.75 



7.55 
7.10 
O.SO 
7.05 
7.30 
fi.75 

7.05 
8.40 
8.20 
7.90 
7.95 
7.70 
7.95 
7.70 
7.90 
7.40 
C.5-> 
0.75 
6.75 
0.85 
7.05 
7.0". 
7.05 
8.10 
10.10 
10.00 
9. SO 
9.0:5 
s.r/> 
7.95 



7.55 
7.25 
7.30 
7.7U 
8.05 
8.30 
7.80 
7.85 
; 7.55 
' 7. .15 

; 7.00 

; 7..V> 
1 7.25 
I 0.50 
! 6.20 
i 6.10 
. 0.05 
i 6.10 
. 6..V) 
G.20 

■ ft.a5 ; 

! 6.10 
. 6.05 
7.25 , 

5. on I 

6.00 
0.25 

i 7.2:5 

6.80 
! 6.30 



6.75 
O.SO 
6.60 
6.20 
0.25 
6.20 
6.20 
6.35 
6.70 
6.J!5 
7.20 
G.55 
5.45 
6.00 
5.75 
5.60 
5.80 
6.05 
4. .50 
4.60 
5.10 
5.20 
5.. TO 
4.9r» 
4.50 
4.ffl) 
5.40 
5.10 
5.. 50 
5.70 
5.50 



Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


5.15 


5.05 


6.15 


6.70 


4.86 


5.20 


4.90 


6.25 


6.00 


5.20 


5.10 


5.95 


0.70 


6.25 


4.85 


5.00 


7.80 


5.85 


5.90 


4.85 


5.05 


0.90 


6.40 


5.75 


4.75 


6.25 


6.25 


5.90 


5.70 


4.96 


5.20 


705 


5.60 


.5.55 


4.S0 


6.05 


7.00 


6.70 


5.15 


6.15 


5.10 


6.75 


7.75 


4.71) 


5.0O 


.5.20 


5.90 


10.10 


4.55 


5.00 


5.30 


6.15 


10.40 


4.40 


4.65 


0.20 


6.60 


10.15 


4.75 


4.46 


7.15 


6.15 


9.06 


5.9i> 


4.80 


5.50 


5.95 


8.30 


6.00 


,5.05 


5.30 


5.95 


7.55 


4.00 


5.20 


5.70 


.5.90 


7.15 


4.60 


6.30 


6.65 


.5.90 


6.90 


4.. 55 


6.20 


5.90 


5.95 


6.90 


4.55 


5.20 


5.75 


5.90 


0.95 


4.75 


6.10 


0.40 


.5.20 


6.25 


5.05 


5.05 


6.10 


5.35 


6..15 


5.10 


.5.20 


6.20 


5.05 


6..80 


.5.25 


5.70 


6.15 


.5..'iO 


6.65 


5.10 


5.25 


5.85 


O.SO 


G.55 


4.95 


5.20 


5.80 


7.10 


7.10 


4.75 


5.45 


5.70 


7.75 


7.20 


4.95 


5.05 


6.00 


7.15 


6.90 


5.45 


5.60 


5.riO 


7.20 


6.75 


5.15 


5.95 


5.90 


6.40 


6.85 


5.15 


5.60 


R..r) 


6.10 


6.0.5 


4.85 


.5.50 


5.05 




6.25 




6.15 



^ Chain gage stoleQ. 
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Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 
16, 1902, to December 31, ii^Ofi— Continued. 



Paf. 



JaD. 



1 

2. 

i 

11 

T,,.* 

S„. 

,. 

10. 

11 

12. 

M,. 

14 , 

15 ,. 

16 

17 

Ji 

10 

SO ., 

ai.. , 

......... 

«3 ,. 

31... 

35.,., 

*fl 

rr 

w 

». 

*> 

53 , 



Feb, 



Mar, 



Apr. I[i3r> ' Jnni^, Jolr* 



Atjff, 



Sept. Oct. I Hot. Dm. 



5,30 


5.25 


5.3> 


8.110 


iM 


5.0U 


5.35 


l&.sHi 


5.20 


4.!A> 


5.tiO 


w.au 


5.70 


5.15 


5.40 


l$.UU 


&.:iS 


5.^ 


5.^5 


B.sa 


5.40 


5.35 


5.35 


S.dO 


3,20 


5.15 


5.56 


5.SW 


5.4J 


5.*5 


5. IS 


d.:io 


5.15 


5.10 


5.3K> 


«.i?) 


5.00 


5.40 


5.aj 


7.30 


5.3:^ 


5. SO 


5,45 


7.4<> 


5.5C* 


4.^ 


b.0\ 


T.2»J 1 


5.50 


5.ao 


5.45 


7.40 


5.U0 


5.21 


4. 70 


7.0^> 


e.oo 


5.15 


4,70 


tt,UO 


5.tf5 


5.50 


4.U5 


7.ao 


5,75 


5. TO 


5.0j 


7.40 


5.B> 


5.fll 


5.2h 


7.1JU 


D.m 


5.53 


5.J?j 


0.45 


5.1^ 


5.;(5 


5^5 


tf.ll 


5.3.'* 


l.^> 


5. .70 


#.J1 


5.00 


5. SO 


i.at 


o.ivv 


5. 3D 


5.75 


4.A6 


5.9G 


0.05 


5.» 


5,^5 


5.t» 


ft. 1.1 


S.flO 


4:w 


S.T5 


5,fiCi 


5.15 


5.75 


6.90 


5.h5 


5,fl5 


9M 


5. SO 


A.^S 


5,S5 


7.40 


5.«5 


5.10 




S.OO 


5.05 


S.m 




H.m 


5.*> 


o.lo 




».50 





5.15 
5.7U 

e.iu 

«.«5 



! S.SO 

I 5.K? 
5.90 
5.50 



0.40 lll>.4U 
(J.I5 lO.OO 



7.3W 

o.:o 

6.45 
♦ .*J 

a.uu 

T.4tJ 
7.&J 
7.(ia 
7.^ 
7.*kJ 
7,5<J 
7,m 
7,t>3 
HhM 
0.8Q 
tJ.IO 
a.4i 

a. to 

«.S5 

5.0U 



O.UU 

u.oo 

S.40 
S.50 
j^.40 
7..W 
7.80 
7.tt? 
Jf.lO 
10. 10 
to. 01} 
10.1^ 

o.ao 

S.OO 
7,flO 
O.PO 

7.fln 

7.50 
0.75 
7.0-- 



7.10 


5.t& 


0.10 


0.20 


0.80 


7,^ 


5.45 


<t,i» 


O.UO 


0.30 


7,50 


5.^5 


0.15 


e.20 


5.0U 


7.0O 


5.S5 


G.TO 


0.00 


5.25 


S.OI 


a.u5 


ft.70 


0.05 


5. to 


tf,A* 


O.W 


l^.V5 


o.co 


5.:i5 


7.70 


O.bS 


O.OQ 


5.dO 


5.10 


7.Stf 


tt.oo 


0.25 


5.30 


5.55 


S.Ou 


0.^ 


0.10 


*.JW 


5.45 


T.ao 


o.io 


0.90 


4.«U 


5.1* 


0.85 


0.Q& 


0.15 


5.15 


5.30 


7.05 


5.T^ 


0.30 


6. SO 


5.15 


13.20 


O.W 


0.d5 


0.45 


5.:io 


a.3ir 


fl.l5 


0.40 


0.55 


5.00 


G.j» 


5.U» 


11.05 


5.90 


5.:» 


0.50 


0.05 


0.40 


5.15 


5.&5 


a.ao 


5.00 


fl.60 


5.a5 


5.70 


0.«i 


0.40 


6.45 


e.as 


5.75 


5.05 


0.25 


o.so 


«.a5 


5.^ 


5.^ 


o.so 


7.85 


0.S5 


5.45 


e,45 


5, to 


«.70 


«,70 


5.75 


0.00 


0.90 


7. SO 


C.70 


5.75 


5.50 


0.50 


0.00 


6,m 


6.75 


5.40 


4.80 


o.so 


0.15 


5.flf> 


5,30 


^..-u 


a.5o 


0.30 


5.70 


5.10 


fl.'irt 


0.^ 


0.70 


5.ao 


5.0> 


0.40 


0.55 


B.K 


4.m 


5.W 


0.25 


0.15 


O.DO 


5.15 


s.m 


5.73 


5.05 


0.50 


5.0V 


f; -r'. 


rt m 


tKi5 


n.TO 


5.50 


4.50 


G.ai 




5.30 





5. SO 
5.70 
5.00 
5.30 
5.40 
5.25 
5.55 
5.55 
5.3fr 

5.:s 

5.70 
5.55 
5.00 
5,00 
5.J5 
5.70 
0.15 
5.50 
5. GO 
5.05 
5.75 
6.75 
5.45 
5.55 
5.00 
0.t5 
5. go 
5.00 

5. aft 

5.40 



Note.— No loo record at this station. 



Daily gage height, in feet, of Wisconsin River, at Merrill, Wis., for 1906. 



Day. 



Jan. Feb. Mar. I Apr. , May. Jane July. Aufr. Sept. Oct. Nov. i Dec 



1000, 

1 

2 

3 

4 

5 



7 

8 

9 

10 

11 

12 

13 , 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2) 

2fi 

27 

28 

29 

ao 

31 



5.6 

5.75 

6.45 

6.3 

6.85 

5.95 

5.8 

5.7 

6.5 

5.55 

6.05 

5.96 

5.75 

5.8 

5.65 

5.95 

6.35 

6.15 

5.65 

5.65 

5.9 

5.75 

6.0 

5.6 

5.2 

5.5 

5.9 

5.6 

5.7 

5..W 

5.85 



5.5 

5.1> 

5.5 

5.9 

5.6 

5.05 

6.5 

5.^ 

5.6 

5.1) 

5.8 

5.66 

5.65 

5.55 

5.7 

5.25 

5.05 

5.1 

5.2 

5.3 

5.75 

5.« 

5.8 

5.65 

5.95 

5.7 

5.5 

5.95 



5.7r> 

5.7 

5.45 

5.2 

5.76 

6.0 

6.((6 

5.9 

5.8 

5.4 

4.95 

6.0 

5.0 

6.15 

5.M 

.5.9 

ff.05 

5.75 

5.6 

5.6 

6.9 ' 

5.75 

5.8 

5.85 

5.6 

5.9> 

6.15 

5.7 

5.35 

5.8 

5.65 



5.65 
6.7 
6.15 
6.7 
7.65 
7.45 
7.6 
7.5 
8.0 
9.75 
9.8 
9.75 
10.0 
10.0.5 
9.95 
9.45 
9.2 
9.25 
9.5 
9.55 
9.4 
9.15 
8.85 
8.25 
8.25 
8.0 
7.55 
7.3 
6.95 
7.4 



7.35 


6.55 


7.05 


6.1).) 


7.8 


6.45 


7.6 


5.85 


7.75 


7.35 


7.75 


8.15 


7.3 


8.26 


6.8 


7.95 


6.45 


8.1 


6.75 


7.75 


6.95 


7.6 


7.0 


7.5 


6.6 


6.7 


6.65 


6.4 


6.r»5 


6.1 


6.7 


6.1 


6.95 


5.7 


6.4 


5.55 


6.55 


5.85 


6.8 


6.4 


7.2 


6.65 


6.95 


5.f? 


6.6 


5.75 


6.55 


6.15 


6.96 


6.7 


7.05 


6.2 


6.4 


6.1 


6.8 


6.05 


6.55 


5.9 


7.2 


6.4- 


6.96 





6.65 


4.45 


6.85 


6.45 


4.6 


6.45 


7.0 


5:2 


6.4 


7.2 


5.3 


6.35 


6.85 


5.45 


6.15 


6.55 


6.05 


5.9 


6.95 


6.06 


5.0 


7.5 


5.1 


5.3 


6.7 


6.16 


5.0 


5.75 


5.6 


6.0 


5.7 


6.5 


4.3 


6.8 


5.9 


4.7 


6.65 


4.8 


5.56 


6.M 


5.2 


.5.6 


5.5 


5.05 


5.65 


4.55 


5.6 


6.7 


5.6 


.5.15 


3.76 


5.25 


5.2 


5.05 


6.25 


5.05 


6.45 


5.15 


3.3 


5.4 


5.05 


5.6 


6.4 


1.15 


6.55 


6.75 


3.5 


7.55 


5.5 


5.5 


7.15 


4.45 


5.55 


6.9 


5.55 


5.15 


8.45 


5.1 


4.35 


7.75 


5.35 


4.«5 


7.36 


5.0 1 


5.15 


7.1 


5.15 


3.* 


6.!r, 


4.7 


5.0 


6.45 





3.5 


6.05 


4.5 


5.7 


4.8 


6.0 


5.0 


5.95 


4.75 


6.0 


6.03 


6.75 


4.85 


6.45 


4.45 


6.85 


4.76 


6.65 


4.15 


5.25 


5.3 


6.35 


5.25 


4.9 


5.3 


6.2 


5.0 


6.0 


4.35 


6.65 


4.85 


6.3 


5.15 


6.46 


5.3 


5.15 


5.96 


6.46 


5.1 


6.56 


5.9 


6.75 


5.6 


5.7 


5.6 


5.25 


5.85 


6.1 


6.95 


5.45- 


6.65 


5.4 


6.5 


5.5 


6.15 


6.1 


6.0 


6.3 


6.1 


6.3 


6.1 





5.9 

5.8 

5.6 

5.5 

5.7 

5.6 

6.46 

5.3 

5.3 

4.8 

6.6 

5.4 

5.7 

5.0 

5.45 

5.45 

6.4 

6.65 

6.6 

5.1 

5.4 

4.95 

5.0 

4.85 

.:.:«5 

5.4 

5.6 

5.7 

5.5 

5.65 

4.8 



Note.— No Icp record by observer, 
and Dweniber. 
9 



Probably Ice conditions during^ January to March 
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Mean daily gage height, in feet of Wisconsin River at Merrill for 1907. 



Day. 



Jan. Feb. Mar. | Apr. May. Jane.jJuly. 



1907. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

1« 

14 

15 

16 

17 

18 

1» 

20 

21 

29 

23 

24 

25 

28 

27 

28 

29 

80 

31 



4.9 

5.15 

5.0 

4.85 

4.8 

4.95 
4.95 
5.0 
5.15 
5.25 

4.9 

5.25 

5.15 

5.05 

5.0 

5.0 
5.1 
5.15 
5.25 

5.1 

5.06 

5.0 

5.5 

5.25 

5.2 

5.3 
5.2 

5.35 
5.05 
5.2 
5.25 



5.15 

5.0 

5.2 

5.1 

6.2 

5.15 

5.05 

5.05 

5.2 

4.96 

5.0 

5.1 

5.25 

6.2 

4.95 

5.3 
4.9 
5.0 
5.0 
5.<S 

5.35 

5.35 

5.1 

5.1 

5.1 

6.1 

5.35 

5:0-7 



5.2 

5.2 

5.3 

5.45 

4.75 

5.25 

5.2 

5.1 

4.9 

5.4 

5.25 

5.05 

5.25 

5.1 

4.75 

4.7 

4.9 

4.75 

5.25 

!t.l5 

5.4 

5.15 

5.15 



8.00 

8.55 
8.10 
7.90 
7.20 
7.10 



5.95 
0.20 
rt.45 

a. 20 
0.90 
7.10 
0.90 
7.25 

0.75 
0.20 
6.55 
0.70 

r».7u 



6.95 


5.80 


6.85 


5.40 


7.30 


7.15 


7.05 


5.20 


7.35 


5.80 


7.00 


5.90 


7.25 


5.75 


».m 


5.70 


C.w 


5.55 


6.50 


5.30 


6.80 


5.50 


0.90 


5.40 


6.55 


5.95 


7.65 


6.'^0 


8.05 


5.80 


8.a) 


6.S5 


8.33 


5.10 


8.<>> 


4.70 


7.95 


4.90 


7.50 


5.40 


7.05 


5.40 


7.00 


5.35 


7.0<) 


5.35 


7.25 


6.15 


7.15 


4.90 


7.20 


5.25 


7.05 


5.20 


(5.9> 


5.00 


0.55 


5.15 


0.05 


4.90 


6.55 





5.8 

5.35 

5.95 

5.55 

5.6 

5.9 
5.3 
6.6 
5.9 
5.8 

5.7 
5.5 
5.35 

5.S 
5.3 

5.4 

5.45 
5.65 
5.5 



5.5 
5.1 
5.5 
5.4 
5.35 

5.25 

5.20 

4.95 

3.56 

4.7 

4.5 



Aug. I Sept. Oct. Nov. Dec. 



4.S 

4.96 

4.75 

4.9 

4.65 

4.6 
4.75 
4.3 
3.» 
4.45 

5.55 

4.56 

4.85 

4.3 

4.25 

4.4 

4.3 
4.1 
3.S 
3.95 

4.4 

4.(i5 



4.1 


5.3 


3.5 


5.5 


8.8 


5.5 


4.06 


5.75 


4.5 


5.45 


4.15 


5.15 


4.65 


4.56 


4.4 


5.15 


4.25 


5.5 


3.3 


5.45 


4.25 


5.2 


4.45 


5.3 


4.85 


5.35 


4.6 


4.3 


4.2 


4.75 


4.8 


5.2 


4.95 


5.1 


5.1 


4.95 


8.55 


5.15 


9.2 


4.96 


9.1 


4.45 


8.9 


4.55 



5.0 
5.05 


7.6 
7.35 


5.3 


0.95 


5.15 


6.8 


4.55 


0.35 


4^.3 


6.0 1 


4.4 


0.0 1 


4.7 


5.0 


4.56 





4.9 
4.85 

4.9 

4.35 

3.85 

4.05 

5.15 

5.0 

5.1 



5.25 

5.1 

5.05 

4.0 

4.7 

4.9 

4.9 

4.86 

5.15 

3.55 

3.85 

4.75 

3.05 

4.2 

4.3 

4.3 

4.55 

4.7 

4.35 

4.9 

5.05 
4.3 > I 
4.35 ' 

4.a> 

4.7 

4.3 
5.0 
4.6 
4.45 
4.5 



4.4 

4.35 

3.9 

4.4 

4.35 

5.06 

4.6 

4.75 

4.8 

4.4 

4.3 

4.35 

4.35 

4.7 

4.7 

4.55 

4.25 

4.3 

4.5 

4.5 

4.7 
4.45 
4.35 
4.45 

3.U5 

3.75 

4.1 

3.95 

4.85 

4.55 

4.0 



XotC- 
Note.- 



Ronaons nre not on rooord for tho Intermission of readings In Mnrcli and April. 
-River open nil winter, 1907-8. 



Rating table for Wisconsin River at highway bridge near Merrill, Wis., from 
June 17, 1903, to December 31, 1901,. 



(iage 
height. 


Discharge. • 

-1 

Second' 1 

Jeet. ' 


Gage 
height. 




Discharge. ' 

i 


Gaffe 
height. 

Feet. 


Discharge., 
Second- 


height. 


Discharge. 




Second- 




Second- 


Feet. 


Feet. 


feel. 




jeet. 


Feet. 


jeet. 


4.5 


1,486 


5.5 


3,225 


6.5 


5.485 


S.O 


9,565 


4.0 


1,645 


5.6 


3.425 


6.6 


5,725 


8.2 


10,225 


4.7 


1,805 


5.7 


3,635 


6.7 


5,975 


8.4 


10,885 


4.8 


1,970 


5.8 


3,856 


Q.B 


6,226 


8.6 


11,545 


4.9 


2,140 


5.9 


4,075 


6.9 


6,475 


8.S 


12,205 


5.0 


2,310 


6.0 


4,305 


7.0 


6,725 


9.0 


12,865 


5.1 


2,485 


0.1 


4,535 


7.2 


7,245 


9.5 


14,515 


5.2 


2,605 


6.2 


4.765 


7.4 


7,785 


10.0 


16,105 


5.3 


2,845 


0.3 


5.005 


7.0 


8,345 


10.5 


17,815 


6.4 


3,035 


0.4 


5,245 


7.3 


8,9J5 


11.0 


19.405 
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Bating table for Wisconsin River at Merrill, Wis,, for 1905-6. 



Qiige 
height. 


Discharge.! 


be^?t. 


Discharge. 


' hl^t. 


Discharge. 


lieif^ht. 


Discharge. 




Second- 




Second- 


1 


Secondr 




Second. 


Feet. 


Jeet. 


Feet. 


feet. 


1 FeeU 


feet. 


p€eK 


feet. 


3.50 


790 


4.80 


i.oao 


6.10 


4,210 


7.90 


8,480 


3.63 


840 


4.90 


2,090 


6.20 


4,240 


%m 


^,070 


3.70 


895 


5.00 


^,330 


6.80 


4,6«0 


9.20 


9,080 


3.90 


956 


5.10 


a,3§o 


5.40 


4,ago 


S.40 


10,310 


3.90 


1,020 


5.20 


2,543 


6.50 


5.090 


8.^ 


10,960 


4.00 


i.oeo 


5.80 


2.700 


6.60 


5,320 


e.§o 


11,680 


4.10 


1,170 


5.40 


2,»70 


6.70 


S.adO 


fr.OO 


12,800 


4.20 


1,260 


5.50 


3,040 


6.80 


5, aw 


9.^ 


12,980 


4.30 


1.300 


5.60 


8,220 


6.90 


«,050 


9.*0 


13,060 


4.40 


1,460 


5.70 


3,410 


7.00 


«,30O 


9.00 


14,380 


4.50 


1,570 


5.80 


8,000 


T-.20 


fi.SSO 


9.80 


15,060 


4.00 


1.090 


5.90 


3.800 


7.40 


7,3W> 


10.00 


15,800 


4.70 


1.820 


6.00 


4.000 


7.60 


r,ffio 







Note. —The above tables are applicable only for open-channel conditions. It Is based 
on discharipe measurements made during 190ls-1906. It is fairly well defined -between gage 
heights 5 feet and 8.5 feet. Below gage height 4.5 feet it is only approximate. 



Estimated monthly discharge of Wisconsin River at Merrill, Wis., for 1904. 
[DraiQAge agea, 2,630 square miles.] 



Date. 



Discharge. 



Mazimam. 



1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The year 

1906. 

April 

May 

June 

Juiy 

August 

September 

October 

Noveml)or .. .. 



Sec.-feet. 



4.5»5 

4.056 
4,305 

11,220 
18,140 
10,500 
7,246 
7,110 
8.985 
17,480 
5,975 
4.]96 



18,140 



16,000 
8.4SO 
9.S10 
7,360 

10,600 
4.980 
6,180 
4.640 



Minimum 



Sec.*feet. 



3,225 
3.330 
2.916 
3.970 
5,610 
3,425 
1,485 
2,310 
2,140 
3,425 
1,410 
1,490 



1,410 



3,^0 
4,800 
3,130 

790 

1,700 

926 

790 

2,090 



Mean. 



Sec- f net. 



8,664 
3,749 
»,8B9 
0,242 
8,935 
0.472 
8,9OT 
3,706 
5,000 
7,343 
2,800 
?,506 



4,865 



10.400 
6.230 
5.510 
3.450 
3.770 
2.950 
2,900 
3.170 



Ron-off. 



Per 
square 
miie. 



Sec.-feet. 



1.39 
1.43 
1.48 
2.37 
9.40 
2.40 
1.51 
1.43 
1.90 
2.79 
1.06 
.976 



1.8 



3.95 
2.37 
2.09 
1.31 
1.43 
1.12 
1.10 
1.21 



Depth. 



Inches. 



1.60 
1.54 
1.71 
2.64 
3.92 
2.74 
1.74 
1.65 
2.12 
3.22 
1.18 
1.12 



25.18 



4.41 
2.73 
2.33 
1.51 
1.05 
1.25 
1.27 
1.35 



BainfalLi 



Inches. 



0.33 
1.20 
1.49 
2.01 
6.20 
4.81 
3,28 
3.21 
4.53 
5.70 
.25 
1.80 



34.87 



1.49 
4.70 
6.07 
2.39 
4.91 
2.47 
2.45 
2.00 



Note.— Gage heights for 19C") are publlsbe<l in Water-Supply Paper No. 171. Disebnrge 
values for 1905 and 19WJ are excellent, although logging may aflfect the results to a slight 
dt»gn»o. Ice con<lltI(ms assumed January, February, March and December. Discharge 
as given by the measurements on January 24, 1900, Is about 50 per cent of the open- 
channel rating. 
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The bed and banks are both in the crystalline rock. The latter 
rise to a height of 25 feet above the crest of the dam. From the 
tail-race of the Grand Kapids Paper ilill, 2i/l> miles above, to the 
crest of South Centralia dam, there is a fall of about 8 feet, nearly 
live feet of which coidd probably be added to the crest af the Cen- 
tralia dam. 

This dam and mill are said to be the oldest extant development on 
the river. It enjoys the same railroad facilities as the two powers be- 
low. 

Grand Rapids, — One of the largest and most complete paper and 
pulp mills in tihe entire State, o^^'ned by the Consolidated Paper and 
Power Comi^any, is located on the west side of the river, wit'hin the 
city limits of Grand Rapids. This mill was erected in 1902 and its 
installation of paper-making machinery has all the recent important 
improvements. Before this mill was constructed there was a total 
descent of 30.8 feet between the foot of Biron dam, 4 miles above, 
and the Grand Rapids bridge. Of this amount the new masonry 
and concrete dam of the Consolidated Paper and Power Company 
develops a head of about 25 feet. Sixteen 40 inoh turbines of 6,500 
h. p. are already installed, flume space being also provided for the 
development of afi additional 1,000 h. p. for futnre expansion. Prior 
rights of 500 h. p. developed by this dam are owned by the Grand 
Rapids Milling Company, which uses it in the manufacture of flour. 

The Pioneer Wood and Pulp Company has certain rights to about 
000 to 800 h. p. "when the stage of the river will permit," which 
has meant about ten months each year. This power is used by the 
company for grinding wood pulp. The Grand Rapids foundry also 
has rights to about 40 h. p. from the same dam. The milling com- 
pany and the foundry both receive their power from the Consolidated 
Com])any in consideration for power previously owned by them and 
displaced by the present dam. 

The above described j)aper mill has the advantage of competition in 
freight rates, incid(»nt to being served 1)y each of the following rail- 
ways: — The Chicago and Xorth-western ; Chicago, ^[ilwaukee and 
St. Paul ; Green Bay and Western, and Wisconsin Central. 

A view of the dam and paper mill is shown in Fig. 1 of Plate 
XXIV. 

Biron Bam, — Al>out 3 miles above Grand Rapids is located the 
Grand Rapids Pulp and Paper Company mill. A head of about 12 
feet is developed at the plant 500 feet below the dam whic^h is 10 
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feet high and 2,200 feet long. This dam, a view of which is shown 
in Plate XXIV, is mostly of rock crib construction but is partly of 
concrete. It is built in three sections, there being tAvo islands inter- 
vening. The waste gates are placed on the west Cright) side. The 
power plant and mill are located at the lower end of a small island 
and span the narrow channel between the island and the east (left) 
bank. The company have IS turbines installed and rated at about 
3,000 actual h. p. The Company is served by the (Jreen Bay and West- 
ern Railroad. In the 13 miles Ix'tween the crest of the Biron dam and 
the foot of the next one above, near Stevens Point, Wisconsin River 
descends 16 feet. The only rai:)ids in this distance is on© of 3V2 feet 
called ''Cro(^ked Rift," about 4 miles above the Biron dam. The 
greater part of this fall properly belongs to the Biron power and is 
largely developed by the splash boards of that dam. 

Stevens Point Power. — Owing to the peculiar topography of tho 
river valley betwit^eoi Xekoosa and Stevens Point, whereby the adja- 
cent tributaries flow for long distances parallel to the main river, 
and to the decided narrowing of the river valley between these points, 
the discharge of Wisconsin River at Stevens Point does not differ 
greatly from that at Nekoosa. The drainage area at Stevens Point 
is about 5,600 square miles. 

From the crest of the upper dam in the city of Stevens Point to 
the foot of the dam, near the mouth of the Big Plover River 8lA miles 
below, the river has a fall of 42 feet formerly known as Conant's 
Rapids, 32 V^ of which has been developed at three dams as described 
below. 

The Plover Paper Company Dam, — The lowest of the three dams 
is located on the east (left) bank of the river 1,000 feet below the 
mouth of Big Plover River at a point w^here the river is nearly 1 ,500 
feet wide. Advantage, however, is taken of a large high island at this 
point w^hich reduces the l(»ngth of the dam to loss than 1,000 feet. This 
dam was Iniilt in 1.^02-3. It devlops a XukxA of fo-t. The com- 
pany have installed S, 72-inoh wdie(Os, rat(Ml at 1,370 h. p., used in 
the manufacture of the better grades of paper. 

The officers of this company are George Whiting, President; C. 
A. Babcock, Secretary, and C. E. Edwards, Treasurer. 

The Green Bay and Westiem Railway has a s]Mir to this mill. 

The ^Vif^roni^hi Elver Paper and Pulp Compnnj/. — This company 
own and operate the next dam above and located only a half mile 
abovo the Plover dam. The dam is built obliquely to the stream with 
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Fig. 1. THE CON'SOLinATED PAPER AND POWER CO.'S DAM AND MILL, 

GRAND RAPIDS. WISCONSIN. 

Head. 25 feet. 




Fig. 2. GRAND R.\PIDS PULP AND PAPER CO.'S PLANT AT BIRON, WIS. 
Head. 12 feet. 
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BULLF.TIN XX.. PL. XXV. 



■I 



hi 




FiR. 1. UPPER PAPER MILL I).\M. CON.WTS RAPIDS. NEAR STEVENS POINT 

Ht-ad, 17 feet. 




Fig. 2. BROKAW PAPER CO.S DAM .Vr BROKAW. WIS. WISCONSIN RIVER. 
Head, 15 feet. 
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a decided angle near its center pointing up stream. The average 
head developed is 17 feet, and the turbines installed number IG, rated 
at 4,600 h. p. The crest of this dam could be raised to 20 feet. The 
officers of this company are the same as of the Plover dam. A spur 
from the Wisconsin Central Railway extends to this plant. A view 
of this dam is shown in Fig. 1 of Plate XXV.' 

Jacl'Hon MiUi:ifj Company Dam. — This dam is an old rock crib 
dam 7 feet high and 800 feet long built in 1845 and located in the 
city of Stevens Point about 1,500 feet below the wagon bridge. The 
owners have installed only 3 turbines rated at 140 h. p. used to oper- 
ate a flour and feed mill. 

Surveys have been made and plans drawn for a new dam replacing 
the old one, to be located 1,000 feet below the present structure. Such 
a dam would develop a head of about 12 feet and it is estimated 
would develop 1,800 h. p. The above company own the imdevel- 
oped fall included in this project. On account of its location in a 
growing city of 10,000 people it would seem that this power would 
easily find takers at remunerative rates. 

7.h<) officers of the company are J. P. Witter, President; Guy Nash, 
Secretary. The Green Bay and Western Railway has a side track 
to this mill. 

Battle Iddnd Dam Site. — In the 21 miles between the Jackson 
Milling Company's dam and the Chicago, Milwaukee and St. Paul 
Railroad bridge near Knowlton the river has a fall of only one foot 
to the mile. In this stretch there is only one opportunity for the de- 
velopment of water power, viz.^ either about 1,000 feet above or 1,000 
feet below Battle Island in Sections 28 and 33, Township 26 North, 
Range 7 East, respectively. A 700 foot dam would here develop a 
head of about 14 feet before backing water on the next rapids above. 
Rock and timber are very abundant and near at hand, in fact the bed 
and banks of the river are in rock, while the Chicago, Milwaukee and 
St. Paul Railroad is only a mile distant from the dam site. A char- 
ter for a dam at this point has been secured by Gunther and Wintin. 

Moiiiurp Dam. — One of the best and most easily developed powers 
on the river, formerly known as Little Bull Falls, is located at Mosi- 
nee in t!hc hard crystalline rocks. 

The power which is o^vned by Joseph Dessert is partly developed 
but only 30 h. p. is at present used for electric lighting. In 1860 
the fiist dam was built at the head of the islands which crowd the 
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oliannel at this point. Later, the dam was i-ecoii struct eel so as to de- 
veloj) a head of 12 feet at the saw mill. The saw mill is equipped 
with two whc»ols rated at 085 h. ]). hut only steam power is used. If 
the present dam which is only fec^t high, were raised two feet, a 
head of i^O fe(»t could he developed near tlie present saw mill, though 
some blasting would ])rol)ahly be I'd^iiired at the tail-rjice. The Chi- 
cago, Milwaukee and St. Paul Kailway depot is on the immediate 
(»ast bank. This ])ower has been recently sold to Wausau capitalists. 
A view is shown in Figurr^ 0. 




Fl;,'. >>.— Map of \vat<?r powor nt Moshioi*. Wis. 



Hofhchilds Darn Site, — Between the town line between Townships 
2S and 21> in the city of Wausau and the crest of the !Mosinee dam, a 
distance of 15 miles, Wisconsin Kiver descends 23 feet. In this dis- 
tanci^ there an? two sit(»s where a dam could be constructed at a rea- 
sonabl(» cxjx'usi^ which would drvelo]) a head of about IS feet. In the 
S. E. 14 **f Section 34, Township 28 Xorth, Range 7 East, the gravel 
banks though not steei>, aro high enough with a dam about 1,000 feet 
long. 

About 2VL' miles above this i)oint in Section 24, To\raship 28, 
Eange 7 East, at a jjlacc calh^l Rothchilds, a head of about 18 feet 
could be deveb)])cd. The right bank is high and steep l>ut a long 
dam would be required io meet the high ground on the left side. 

Eib and Eau Claire rivers, vriifh. drainage areas of 500 and 423 
square miles, respectively, enter Wisconsin Eiver from opposite sides 
but a short distance above Eotbchilds. This idace is 7 miles from 
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Waiisaii, a growing city of about 15,000 inhabitants, and on the 
Chicago, Alihvaiikee and St. Paul Eailroad. 

Timber is plentiful and the hard crystalline rocks outcrop at the 
Kothchilds site. 

Wausau Dam. — A rock crib dam 6 feet high and 200 feet long 
occupies the west channel of the river at the head of Big Bull Falls. 
In the middle of the river is a high granit(? island nearly 2,000 feet 
long. Directly opposite the dam and occupying t-he east channel 
under the Scott Street High bridge is the guard lock which regu- 
lates the flow to the three installations near the lower end of the 
island. At the head of this island and on the west side of it, is 
situated the H. E. McEachron Grain and ^lilling Company's plant 
which under a head of 8 feet develops from 100 to 125 horsepower. 
They have 3 wheels installed 60, 40, and 38 inches in diameter, 
respec*tively. A thousand feet below the guard lock, the Wausau 
Electric Company recently (1905) built a concrete dam about 150 
feet long and varying from 10 to 25 feet high. By blasting a tail 
race out of the solid rock they have secured a head of 22 feet. Two 
pairs of turbines are installed rated at 732 horsepower per pair; 
and according to their estimate they will develop 1,200 actual horse- 
power. This company acquired rights to two-ninths of the total flow 
of the river. The officers are R. -E. Parcher, President; H. C. 
Stewart, Vice President ; F. P. Stone, Treasurer, and W. F. Collins, 
Secretary. 

Across the channel from the plant of the Electric Company is a 
good power plant OAvned by D. L. Plummer, who has rights to four 
ninths of the total flow of the river. He has a rock crib dam devel- 
oping a head of about 14 feet. The head could be increased to equal 
that of the Electric Company by blasting out of the rock a new tail- 
race about 400 feet long. 

Five hundred feet below the two foregoing developments and occu- 
pying another channel to the eastward, is the saw mill of the Alex- 
ander Stewart Lumber Company, where about 500 horsepower is 
developed under an average head of 16 feet. By blasting out a new 
tail race for 1,500 feet below the mill, the present head could be in- 
creased to 23 feet. Surveys for such an improvement have been 
made, the intention being to use jwwer to operate a large paper mill 
to be erected on this site. This company owns three-ninths of the 
total flow of the river. 
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The crest of the main dam at Wausau could be raised 3 feet 
without endangering valuable property. Wausau has the advantage- 
of competitive freight rates, being served by the Marshfield Branch 
of the Chicago and North- Western Railroad and the Wisconsin Val- 
ley Division of the Chicago, Milwaukee and St. Paul Railway. 

BroJcaw Dam. — In the 20 miles (by river) between the foot of 
the lower dam at Merrill and the head of the Wausau dam, Wiscon- 
sin River descends about 55 feet, 35 of this being between Wausau 
and tte mouth of Pine River. The only portion of this fall at pres- 
ent developed is at Brokaw. 

The tail water of the Brokaw dam is 5.6 feet above the crest of 
the Wausau dam, the distance (by river) being 5.3 miles. The 
Brokaw dam, a view of which is shown in Plate XXV, is 350 feet 
long and 15 feet high, the length being greatly reduced by the island 
which occupies fully Vz the width of the stream. The dam develops 
about 4,000 actual horsepower under an average head of 15 feet. 
The power is used to operate a large paper and pulp mill owned by 
the Wausau Paper Mills Company who have installed the following 
13 turbines: 



Number. 


Size. 


Horse power. 
Each. 


Total H. P. 


8 


00 in. 
M in. 
37 io. 


375 
800 
600 


3,000 


3 


900 


o 


1.200 








5,100 



Walter Alexander is president of the company, Alexander Stewart, 
Vice President. W. L. Edmonds, Secretary and Manager, and E. A. 
Edmonds, Treasurer. Brokaw is readhed by the Wisconsin Valley 
Division of the Chicago, Milwaukee & St. Paul Railroad. By in- 
creasing the length and height of this dam at Brokaw a head of 20 
feet or more could be maintained, but 'not without considerable flood- 
ing. 

Trapp liaplcJs, — In the 14.5 miles from the foot of the lower dam 
at Merrill to the Brokaw dam, the river has a descent of 32 feet. 
From 15 to 20 feet of this could be developed by a dam 1,000 feet 
long in S. E. %, Sec. 2, T. 30 K, R. 8 E.; or a dam 1,200 feet 
long in S. E. i/i, Sec. 14, T. 30 Is,, R. 8 E., at Trapp Rapids just 
above the mouth of Trapp River would develop a head of from 20 
to 25 feet. The rights of this latter site are owned by G. D. Jones, 
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Neal Brown, and Carl Matbie of Wausau. The bottom and banks 
are gravel at both sites, timber is abimdant and the Chicago, Milwau- 
kee and St.* Panl Railway is close to the left bank of the river. 

Merrill Pomers, — Within the corporate limits of Merrill, a city of 
9,000 inhabitants, are located two dams about 2.3 miles apart. The 
lower dam is a rock crib structure 11.4 feet high and 500 feet long 
belonging to the ^lerrill Railway and Light Company.^ This com- 
pany has installed on the left bank a power plant of 5 turbines (4, 
42-inch and 1, 72-inch) which develop 650 horsepower. Th^ re- 
mainder of the power they have leased to the Liiidauer Pulp and 
Manufacture Company and to Wendt and Company. 

The Lindauer Company^ have installed 25, 35-inch turbines under 
a head of 13.5 feet and rated at 2,500 horsepower. At ordinary 
stages of water, ^however, they are able to run only 15 turbines. 

Wendt and Company operate a flour mill on the right bank at the 
jsouth end of the dam using about 100 horsepower obtained from one 
35-inch turbine. 

The above dam could not have its crest raised without flooding the 
dam above. The upper dam is 700 feet long and develops a head 
of 5i/> feet, but is used only for boom purposes. This dam is owned 
by the Wisconsin River Driving Association as is also an old dam 
about 2 miles above. Both are timber dams and in need of repair, 
especially the upper one, a view of which is shown in Plate XXVI. 
As there is but little need of these dams for boom purposes at pres- 
ent it has been proposed to replace both dams by a larger structure 
to be located in Sec. 9, T. 31 1^., R. 6 E. The river is here less 
than 500 feet wide but the left bank slopes so gently that a dyke 
1,000 or 1,500 feet long might be required to develop a head of 20 
feet. This would back the water to the foot of the next rapids above. 
Bill Cross Rapids. — These rapids include a fall of 9 feet, all lo- 
cated in Section 13, To^vnship 32 North, Range 5 East, at a distance 
of 5 miles from the Chicago, Milwaukee and St. Paul Railway. A 
dam 1,100 feet long would here develop a head of 20 feet and back 
the water to near the foot of the next rapids al)ove known as Grand- 
father Falls or Rapids. 

Grandfather Eapids, — Tn the 53 miles below the foot of the 
Rhinolander dam the river has a natural descent of 277 feet, an aver- 



» Tho offlcfTs of tho compnnv nro J. N. Cotter. Prosldont: John O'Den, VIco President. 
K. S. King-. Secretary nnd Trensurer. 

' Thr> ofPr*er» of tho Llndnner fonipnnv nre J,. TJ»^r1nner. Proshlcnt: Oeorsre OTon- 
nel. Vice President, and Georsre Klein, Secretary nnd Treasurer. 
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age uf 5.2 feet per mile. In this stretch, besides several other fine 
powers, are included Grandfather Kapids, the largest water power 
on the river, developed or iindevelupe:l. These rapids begin in the 
X. E. ^/4 Section 30, To\vnship oo Xorih, Itange East, and extend 
to the y. AV. 14 Section 31, a distance of IV2 miles, and are the most 
noted rapids on the river. A view of them is shown in Plate XXVII 
The descent in this distance is SO^A feet. The high bank and the 
IhmI of the river are in the hard prt^Cambrian rock. For nearly thirty 
years the Wisconsin River Logging Association has maintained three 
logging dams on these falls. 

The legislature of 1905 granted the right. Chapter -KM, to E. T. 
Harmon, L. X. Anson, Ben Heineman and John O'Day to build and 
maintain a dam across the river in Section 30, Township 33 Xorth, 
Range East, ti'ue height of which was limited to 32 feet. 

This dam is built of masonry 35 fe(»t high ami develops a head of 
31 feet. Plate XXVIII shows a view of it when nearly completed. 
The owners estimate the power at 4,000 h. p. and report that about 
one-half of this amount will be transmitted to ^Merrill electrically and 
used in running a paper mill at that place. 

The al)ov(» (lam will develop th(» upper third of Grandfather Falls, 
leaving still umhn'eloped about 00 feet of head below. It seems 
probable that the best way of developing this lower 60 feet will be 
by means of two thims. 

Detail surveys of this stretch with a view of development have re- 
cently been made and construction will likely be begun in the near 
futui-e as soon as capital can be interested. !Mr. E. L. Kraus of 
Alarshfield, Wisconsin, is the owner of all the lands on the left (east) 
bank of the river from the Grandfather Falls Company lands to the 
foot of the fnlls, while the Alexander Stewart Lumber Company of 
Wausau, Wisconsin, owns all of the land on the right (west) bank. 
These owners are said to be coo]>erating in the effort to secure a 
(lev(dopm(^nt of this important power. 

The drainage area of Wisconsin River at Grandfather Falls is 
iiearly 2,500 square miles. The Chicago, ^filwaukee and St. Paul 
Railway is located about 41^ miles east of this dam site. 

iivandmonicr linplds, — In the 5 miles between the head of Grand- 
fntl er Falls and Grandmother Rapids the river has a fall of about 
3 feet to the mile, a fall that can best be developed as a part of the 
Grandfather Falls power. 
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Fig. 1. GR.AND MOTHER RAPIDS. WISCONSIN RIVER. 




Fig. 2. OLD DAM SITE ON WISCONSIN RIVER ABOVE MERRILL. WISCONSIN. 
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Grandmother Kapids is the name given to a short stretch of rapids 
located near the north line of Section 10, Township 33 North, Range 
6 East and comprising a fall of 4 feet in a quarter of a mile. A 
view of these rapids is shown in Plate XXVI. 

Chapter 145, Laws of 1903, grantB a charter to build a dam at these 
rapids to Edward Bradley and W. G. Collins. No head is specified 
in this charter but a head of about 17 feet would develop all the fall 
to the Tomahawk dam. No work on this development tas yet been 
done. Grandfather Falls is in the crystalline rocks with plenty of 
timber near at hand. The Chicago, Milwaukee and St. Paul Rail- 
road is about 41/^ miles distant. 

Tomahawk Dam, — This dam, which has a head of 13.2 feet, ia 
located in the S. W. l^ Section 10, To\ras/hip 34 North, Range 6 
East. It has a total pondage of over 4 square miles, the largest on 
the river, backing up the water in the main river for about 6 miles, 
as well as in the tributaries. The steadying effect which this dam 
exerts, together with that of several dams on adjoining lakes, must 
be very beneficial. 

The main part of the Tomalhawk dam containing the waste gates 
is 14 feet high and 650 feet long. There is, however, about one-half 
mile of wing dams which assist in holding the pondage. This power 
has been used for several years for running a large paper mill located 
on the left bank and reached by spur tracks of the Chicago, Milwau- 
kee and St. Paul Railway. The installation is 650 h. p. During 
the summer of 1904 another paper mill was erected on the opposite 
bank, taking its power from the same dam. 

This mill has installed 6, 66-inch, 1, 60-inch and 1, 48-inch wheels. 

The dam and mills are owned by the Tomahawk Pulp and Paper 
Company.^ Two railroads, the Chicago, Milwaukee and St. Paul 
and the Marinette, Tomahawk and Western compete for the freight. 

Pine CreeJc Rapids. — From the foot of Whirlpool Rapids to the 
backwater of the Tomahawk dam, a distance of 10 miles, the river 
has nearly even descent of 23% feet, 20 feet of which could be devel- 
oped by one or possibly two dams. A 20 foot dam located about a 
mile east of the city of Tomahawk, in the S. E. % Section 25, Town- 
ship 35 North, Range East, would back the water up into Pine 
River, ^^fost of the land thus to be overflowed belongs to lumbering 

» Tho prosiflent of the company Is C. B. Pride. Other officers are R. C. Pride and 
H. A. Pride. 
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compauies or to the Bradley Company, of Tomahawk, Wisconsin, 
This daiu site is less than half a mile from the Alarinette, Tomahawk 
and Western Eailway. 

Whirlpool Rapids, — These rapids extend from the west line of 
Section 12, Township 35 Xort^h, Kange 7 East, tu the north line of 
Lincoln County, a ditsance uf about 2 miles, in which the river de- 
scen^is irj.4 feet. Between the head of Whirlpool Rapids and the foot 
of Hat Ilapids there is a descent of 12.63 feet. A suitable dam at 
the foot of Xigger Island, in Section 12, To\vnship 35 Xorth, Kange 
7 East, would develop a head of 28 feet. The banks are said to be 
high with an abundance of rock and timber adjacent to the dam 
site. The drainage area at this point is 1,300 s(iuare miles. Three 
different railroad lines are l(K?ated within 3 or 4r miles of this site, 
and Tomahawk, a city of 2,500 population, is 7 miles west. 

Ilat Rapids. — Between the mouth of Pelican River and the foot 
of Hat Rapids in Section 27, Township 36 Xorth, Kange 8 East, the 
Wisconsin has a natural fall of 20 feet, and a drainage area above 
this ]M>int uf 1,220 square miles. 

In 1905 the Rhinehmder Power Company was organized to develop 
these rapids. The present officers are A. W. Shelton, President, C. 
A. Wixon, SecMvtarv, and Cliarles Chafee, Treasurer. 

A conoretc* daiu shown in Plate XXIX, 140 feet long with earth- 
vn\ win^ (lyk(\s of ISO and 240 feet in lenijth was built in 1005. 

This devc'lopes a hea<l of 20 feet, being all the fall available be- 
twcH'U the south line of above section 27 and the Rhinelander dam 
6 miles above. 

In the concrete power 'house are installed 6 o4-inch horizontal tur- 
bines rated at 2,400 li. p. The 400 K. W. generators are directly 
connected to the turbin(»s. The eleetricity is transuiitted to Rhine- 
lander, a groAviiig city of over 5,000 inhabitants, where it is leased 
for p<nver and lighting purposes. 

lihlnehnuhr Dnnu — Between the fo«)t of the pres<»nt diim of the 
Rbinolander PajX'r an«l Pulp Company, in the city of Rhinelander, 
and the foot of Otter Rapids, in Section 30, Township 40 Xortlh, 
Range East, a distance of about '15 miles, the river descends 79.2 
feet. The dam develops 30 feet of this descent, and the power is 
used to run one of the largest paper «and pulp mills on the river. The 
company has installed turbines rated at a total of 3,000 actiial h. p. 
and has also 1,200 steam h. p. The daily capacity of this mill is 
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Fig. 1. RHIXELAXDER POWER CO.'S DAM AT HAT R.\PIDS, WISCONSIN RIVER. 




Fig. 2. RHINELXNDER PAPER CO.'S MILLS. RHINEL.\NDER WISCONSI.V. 
Cost over $1,000,000. 
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Fig. 1. LOWLAND SCENE ON THE UPPER WISCONSIN BETWEEN CONOVER AND 

EAGLE RIVER. 



I 

I 




Fig. 2. DAM AND POWER HOUSE AT EAGLE RIVER, WISCONSIN. 
Head, l(i feet = 425 h. p. 
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45 tons of fiuished paper, 40 tons of pulp, and 40 tons of sulphite 
pulp. A view of this mill is shown in Plate XXIX. 

The river above this point has a drainage area of about 940 square 
miles. Above Khinelander the river banks are lower and the op- 
portunities for developing large powers few. In the 35 milfes 
between Khinelander and the source there are two rapids, called 
Rainbow Rapids and Otter Rapids. In this distance, according to 
the United States engineers, between the head of Otter Rapids and 
a point about a mile above the mouth of Pelican River, the descent 
of Wisconsin River is only 57 feet, or about 1.62 feet per mile. 

Rainhow Rapids. — These rapids are of small extent. They are 
located in Section 6, Township 38, Xorth, Range 8 East, and a head 
of 6 to 10 feet could be secured. # 

Otter Rapids. — The most important power above Rhinelander is 
at Otter Rapids, where a logging dam with a head of about 10 feet 
was early constructied. The rapids proper descend 16 feet, so that 
a head of this amount or more could be developed. The dam site 
is between lots 6 and 8, Section 36, To\sTiship 40 North, Range & 
East. The drainage area above this point is about 500 square miles. 
According to the Chicago and North-western Railway, the Wiscon- 
sin River at Conover, in Section 9, Township 41 North, Range 10 
East, has an elevation of 1,644 feet above the sea. This would give, 
a fall of ^^ feet in the 24 miles between Conover and the head 6i 
Otter Rapids. A view of the lowlands in this portion of the river is 
shown in Plate XXX. 

Tributaries of Wisgoxsix River. 

general stateatent. 

The watershed line on each side of the Wisconsin Valley is between 
'iOO and, 400 feet above the main river, and as the tributaries have 
to descend this distance in a length of 50 or 60 miles they have many 
rapids and available powers. In the upper portion of their courses 
the trilmtaries flow over the hard pre-Cambrian rock, giving many 
rapids. The lower valleys, howTver, are filled by continued erosion, 
so til at with few exceptions, no powers are found here. 

The length and drainage area of certain streams tributary to Wis- 
consin Kiver are sho^\Ti in the following table : 
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Principal tributaries of Wisconsin River. 





River. 


Lenirth. 


Drainage 
are>!>. 


Pelican 





Mild. 

26 
60 
60 
60 
50 
70 
60 
70 
75 


8fj, milei. 
8® 


Tomahawk '. 


714 


Bib 


408 


Eau Claire 


428 


Eau Plelne ! 


877 


Yellow 


9i0 


Lemon weir 


588 


Baraboo 


666 


Kickapoo 


760 









Only Kickapoo, Baraboo and Lemonweir rivers and their branches 
have been as yet fnlly or even largely developed, but the present rapid 
settlement of this northern region is fast bringing a demand for the 
utilization of these valuable water-power resources. Wliile these 
powers are small as compared with those on the main river, in the ag- 
gregate tJhey are large, and their wide distribution makes them of still 
greater value. In some cases, because of the ease with which they 
can be developed and controlled, manufacturers seem to prefer them 
to the larger but more expensive ])owers on the parent river. An ex- 
ample of this is seen in the j^resent power developments on Prairie 
Eiver. 

ST. (rEIJMAIX KIVEi:. 

Although but 20 miles long, St. Germain Eiver has at least three 
good dam sites located as follows: (1) SW. y^ sec. 31, T. 41 X., 
R. S. E.; (2) near the outlet of Big St. Germain Lake, sec. 32, T. 
40 K"., E. 8 E.; and (3) near the northeast comer of sec. 18, T. 39 
X., R. 8 E. At the second dam site a head of 20 feet and at the 
third site a head of 20 feet are reported as feasible. 



TOMAHAWK RIVER. 

This river rises in about 40 lakes with elevations of from 1,540 
to 1,575 feet above the sea, the largest of which is Tomahawk Lake, 
with an area of 7 square miles. The river joins the Wisconsin at 
Tomahawk after a course of about 50 miles. 

The dam in Wisconsin River at Tomahawk backs the water in 
Tomahawk River to an elevation of 1,431 feet, so that the remaining 
descent is about 120 feet, or 2.4 feet per mile, nearly half of which 
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is concentrated in four rapids. Only one of these has been developed 
for power purposes, the dam being located about 2 miles above the 
mouth of the river, where a head of about 18 feet is obtained. At 
present only 300 horsepower are here utilized, in a tannery belonging 
to the United States Leather Company. A view of this dam is 
shown in Plate XXXI, figure 1. 

Eight miles above this dam in lots 5 and 6, sec. 21, T. 36 N., K. (5 
E., are the Prairie rapids, with a descent of 20 feet; 10 miles above 
in lots 1 and 4, sec. 17, T. 37 N., E. 6 E., are the Halfbreed rapids, 
tvith descent of 8 feet; and 12 miles still farther upstream in sec. 
27, T. 38 X., K. 5 E., are the Cedar rapids, \dth descent of 12 feet. 

PELICAN EIVEB. 

This river rises in a series of lakes, the largeet being known by 
the same name, at an elevation of 1,590 feet above the sea. The river 
•Qows west and joins the Wisconsin near Rhinelander, after descend? 
ing about 50 feet in its length of 25 miles. The following table 
shows the location of promising dam sites, none of which are as yet 
developed. 

Dam-n'te Locationn on Pelican Rivtr, 

Possible 
head (feet). 

Between lots 4 and 6, sec. 4, T. 36 N.. R. 10 E 6 to 8 

SW. % sec. 17. T. 38 N., R. 10 B « 

Between lots 3 and 4, sec. 2C, T. 36 N., R. 9 E 10 

Between lot 1, sec. 21, and lot 1, sec. 22, T. 36 N., R. 9 E M 

PRAIRIE RIVER. 

Although Prairie Eivcr has a drainage area of only 214 square 
miles and is without lakes at its upper headwaters, its water powers 
are of sufficient importance to have already attracted capital for their 
development. At the eastern limits of the city of Merrill a dam 
200 feet long ha.s been rebuilt so as to give a head of 21 feet. This 
dam is owned by the Prairie Kiver Power and Boom Company. 
Nine miles northeast, in sec. 13, T. 32 N., R. 7 E., at a point where 
tlie river has woni a deep channel in the rocks, forming dalles, a ma- 
s.oiiiy (lam to furnish a head of 72 feet is now being built by the same; 
company. This pnver is now transmitted electrically to the lower 
dam for use in a paper mill. 

In sec. 14, T. 33 N., R. 8 E., are smaller dalles, where a head of 
20 feet may be obtained. 
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EAU PLEINE RIVEB. 

This river has a narrower and smaller drainage area than either 
the Rib or the Eau Claire and is entirely devoid of lakes. Like the 
latter, it has considerable descent concentratenl in its lower reaches, 
one power with a 15-f()ot head being l<x*ated within 2 miles of its 
mouth. Following is a summary of its powers: 

Dam-site locations on Eau Pleine River. 



Location. 



Sec. 18, T. 26N., U. 6 E. 

Seo. 24, T. 26 N., R. 6 E. 

Sec. 18, T. 27 N., R. 8 E.. 

Sec. 4, T. 27 N., R. 8 E. 

Sec. 24, T. 28 N. R. 2 E.. 



Head.* Remarks. 



Feet 

15 
15 
15 

10± 
10 ± 



UDdeveloi>ed 

Do. 

Do. 
Developed. 



I 



•Authority i» 1>. L. l'h:iiiiiuT. Surveycr. 

Eau Claire River. 

Tho Eau Claire River enters Wisconsin River from the eastern 
side, at a point only three miles below Wausau. While its drainage 
area, 423 square miles is much smaller than most of the tributaries 
its fall is concentrated so largely in its lower portion as} to make it 
an important water power stream. For this reason, it was carefully 
sun-eyed during the winter 1805-G for a distance of 24 miles above 
its mou^h. 

The valley has a sandy soil with some gravel for the lower 20 
miles, and at one time j^upported valuable forests of pine. Even at 
the present time, tho lumbering industry is a controlling factor on 
the river, all tho existing dams being used, at ]>resent, for logging 
purposes only. At Scofiold and Kelly, where saw-mills are located, 
wjitor pcnver was formorly u.<od })ut has now been entirely replaced 
by st^am. 

There are a number of lakes at the headwaters of this river which 
could be use d as reserves to incivase tho low water flow of tho river. 
ISo flow measurements of this river have bo<^*n made, but, by compar- 
ison with similar adjacent i-egions, an ordinary low water flow of 
.50 second foot ])or .-^luare mile of drainage aroa could be expected. 

Fall in ilie Rivcr.^ — An accurate profile of the river is given in the 
following: table: 



•Taken from the rpcont rooporntlvo snrvoy in chnrtrc of L. S. Smith. 
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ProflJe of the Eau Claire River. IWis. River tributary.] 



Vo. 



6. 
6. 
7. 

8. 

0. 
10. 

11. 

12. 

13. 
14. 

15. 

10. 



Station. 



Mouth of river 

Scofleld, below dnm 

above dam 

Kelly, below dam 

above dam 

Gallon, below dam 

abope dam 

Backwater of dam 

E. line sec. 18, T. 28. N. R., BE 
Bridge, bet. T. 28 and T. 29. 
Bridge, center S. 27, T. 29, 

R., 9 B 

Barnards Rapids, foot , 

Barnards Rapids, head 

The Dalles, foot of 

W. line Sec. 7, T. 29. N, R., lOE 
The Dalles, head of .... 
SW. % Sec. 8, T. 29. B., 10 

foot dam 

SW. % Sec. 8, T. 29. R., 10 

head of dam 

Jc. E. & W. Forks,* .. 



Distance. 


Eleva- 
tion above 
sea. 


From 
mouth. 


between 
points. 


Milet. 


Mil€M. 


Feet. 








1143 


0.5 


0.5 


1153 


0.5 


0.0 


1161 


6.7 


6.2 


1178 


6.7 


0.0 


1190 


9.8 


3.1 


1203.6 


9.8 


0.0 


1215 


11. S 


1.5 


1216 


14.0 


2.7 


1227.5 


16.3 


2.3 


1237.3 


18.3 


2.0 


12147.3 


19.8 


1.5 


1290 .0 


20.6 


0.8 


1280 


ai.2 


.6 


1285 


22.2 


1.0 


1320 


22.7 


.5 


1345 


23.0 


.9 


1355.0 


23.6 


.0 


1362.3 


86.0 


12.4 


1442.5 



Descent between 
points. 



ToUl. 



Feit. 



10 

8 
17 
18 

lt.6 
11.4 

1.0 
11.5 

9.8 

10.0 
12.7 
20 
5 
39 
25 

10.6 

6.7 
80.2 



Per 
mile. 



Feet 



20 

2.7 



4.4 



0.0 
4.3 
4.3 

5.0 
8.5 

26.0 
8.3 

35 

50 

11.8 



6.5 



* Authority is the C. & NW. Ry. Chf. Bngr. 



The average slope of the river in the first 24 miles is 0.3 feet per 
mile. The total fall in this distance is 220 feet, of wttiieh 37 feet is 
at present developed at three dams, at Scofield, Kelly and Gallon. 
Forty feet could be added to this by improvement of the dam, while 
at least an additional 100 feet could be developed by constructing 
three or more dams as described in the following. 

Scdfield Dam, — ^The first dam site is located one-half mile above 
the mouth of the river at the town of Scofield, a place of 600 pop- 
uL.tion. A timber dam, 350 feet long, at this place maintains a 
head of eight feet. Both beds and banks are in thle pre-Cambrian 
rock. By^ blasting out the rock below for a distanoe of 1,500 feet, 
this head could be increased to 14. The crest of dam could also be 
raised about two feet without flooding. A 16 foot dam at this point 
would be able to develop, at ordinary low water, 300 h. p., and for 
nine months in the year, at least 000 h. p. The power could be sold 
in Wausau, a city of 13,000 people only three miles distant. The 
charter rights of this dam are owned by the Brooks and Boss Lum- 
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ber Company. Scofield is on the Wisconsin Valley Division of the 
Chicago, Milwaukee & St. Paul Railway, and is also served by a spur 
of the Chicago & North Western Railway from Kelly. 

Between the crest of the Scofield dam and the foot of the next 
dam above, the river has a fall of 17 feet, 10 feet of which could be 
cheaply developed near the line between Sections eight and nine, 
TowTijyhip twenty-eight Xorth, Range eight East. Such a dam would 
develop 150 theoretical h. p. 

Kelly Dam, — The next dam is located about six miles by river, or 
three miles by railroad, from Scofield. About 500 feet above the high- 
way bridge at Kelly, an old timber dam, 275 feet long, is located 
between rock banks, maintaining a head of 12 feet. By blasting a 
distance of about 300 feet, an increase in head of three feet could 
be secured. As the banks are high, the crest of the dam could be 
raised at least five feet more, giving a total head of 20 feet, which, 
at ordinary low water, would develop 400 theoretical h. p. The saw- 
mill which is located immediately west of the highway bridge is 
served by spurs from both the Chicago & North Western and Chicago, 
Mihvaukee & St. Paul railroads. John Manser, of Wausau, o\vn8 
both dam and mill. 

Callon Dam. — The next dam is located three miles above Kelly at 
Callon. This is a timber dam, in poor repair, about 200 feet long 
and maintaining a head of 12 feet. The bed and banks are in pre- 
Cambrian rock. By raising the crest of this dam ten feet and build- 
ing a canal about 1,000 feet long, the head could be increased to 27 
feet; equivalent, at ordinary low water, to about 500 theoretical h. 
p. This water power is near the Chicago & IJTorth Western Rail- 
way. Both the present dam site and the proposed canal site are 
owne<l by John Manser, of Wausau. 

The next dam site is found at a point two miles above Callon, 
where a dam 10 feet high and a canal 2,500 feet long on the right 
bank would develop a head of 14 feet. A head of ten feet could 
be cheaply developed just above the highway bridge on the town 
lino, between towns twenty-eight and twenty-nine. 

Southwest Quarter Section Twenty-Seven, Township Twenty-Nine 
No7^th, Range Nine East. Dam Site. — A dam 300 feet long could de- 
velop a head of 20 feet. The river narrows at this point to 200 
feet and flows between !high rocky banks. Such a dam would back 
the water to Barnard's Rapids, two miles up stream. 
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Fig. 1. U. S. LEATHER COMPANY'S DAM, TOMAHAWK RIVER. 




Fig. 2. 



THE DELLS OF THE EAU CLAIRE RIVER. 
05 feet fall in 1.5 mile*. 
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Barnard Rapids. — These rapids are located in the northeast 
quarter of section twenty-three, township twenty-nine north, range 
nine east. The dam site would be located near the east line of the 
above section. A dam 400 feet long and 18 feet high would d^ 
velop a head of nearly 35 feet, 1,800 feet below such dam site. The 
canal would be constructed on lihe right bank. The rapids are 2,000 
feet long in the pre-Cambrian rock, in which distance the river falls 
15 feet. The drainage area above this point is 310 square miles, 
so that a 35 foot head would develop, at ordinary low water, about 
300 theoretical horsepower. The Chicago & North- Western Eailway 
is distant six miles from this site. 

The Dells of the Eau Claire. — By far the greatest rapids on the 
river occurs at the dells, which are found in the northeast quarter of 
section twenty-three, the southeast of the southeast quarter of Section 
twelve. Township twenty-nine north. Range nine east, and in the south 
west quarter of Section seven, Township twenty-nine, Range 10 east. 
In a distance of one and one half miles, the river descends 65 feet 
in a series of leaps and rapids between steep walls of pre-Cambrian 
rock. 

Most of this descent could be made available by two dams, one 
22 feet high and 500 feet long in the northeast quarter of Section 
thirteen, Township twenty-nine north, Rang 3 nine east, at the foot of 
an island, producing a head of 30 feet, 1,000 feet below the dam site, 
and the other just above the highway bridge in the southwest quarter 
of Section seven. Township twenty-nine north. Range ten east. A good 
view of this dam site is shown in Plate XXXI. The latter dam would 
be 15 feet high and 400 feet long, with a canal on the right bank 
about 600 feet long. This would develop a head of 30 feet, equiva- 
lent to 500 theoretical horsepower at ordinary low water. This last 
power is owned by G. D.^ Jones, of Wausau, and L. L. Parks, of 
Watertown. 

In the 13.3 miles between the jimction of the east and west forks 
of the Eau Claire and the Ihead of the Dalles, the river has a total 
fall of 97.5 feet, or an average of 7.3 feet per mile. The banks are 
high at frequent intervals, so that the greater part of the head could 
be developed when the surrounding country is sufficiently settled to 
make a market for the power. 
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ElB ElVER. 

Geology and Drainage, — The drainage area of Rib River is 498 
square miles. The river rises in twelve small lakes, the largest of 
which, Rib Lake, has an elevation of 1,556 feet. The river reaches 
the Wisconsin below Waiisau at an elevation of 1,145.8 feet, after a 
course of about 50 miles, giving it an average fall of about 8.2 feet 
per mile. Below Rib Falls the river occupies a filled or alluvial 
valley, while above that point the river channel as a rule is in the 
ciystalline rock, with banks of clay or alluvial deposit. 

The river is subject to great freshets which have made it very 
difficult and expensive to maintain dams except on the rock. Floods 
of 14 feet above low water are reported at the railroad crossing be- 
lo"/ Maraljhon. 

Fall in the River. — The following table gives, with considerable de- 
tail, the fall of the river. From this it will be seen that in the 
lower or alluvial region the average slope of the river is about 3.3 
feet per mile, while in the 11 miles above Rib Falls, the river has a 
natural fall of 15 foot per mile. 



No 



Profile of Rib River. 

DistaDce . 



Station. 



Mouth of River 

N. E. %, Sec. 2, T. 2», U. (i 

E.. C. & N. W. Ry 

S. E. Corner, Sec. 0. T. 2S, N. 

R. C E ,.... 

Fib Falls, below dam 

Rib Falls, nlvne dam 

S. line, Sec. 30, T. ;rt) X. R. 5 

E 

S. line. See. 13, T. ;*) N, R. 4 

E 1 

S. line, Sec. 3, T. :» N, R. 41 

K 

S. line. Sec. 3, T. 3i X, R. aj 

E 1 

Rib Lake | 




Elevation 


Descent between 
points. 


above aea 










Total. 


p< 


r mile. 


Fett. 


Feet. 




Feel. 


1145.8 








1170.0 


Zi.l 




3 


1287 


17 




3.8 


vm 


Z! 




5 


1«8 


14 
22 






1250 




3.7 


1900 


50 




25 


1380 


9) 




26.7 


1420 


40 




5 


1.>.J<J 


vm 




12.4 



• Aiitliority: Xo. 1. State Co-oiMM-ative Survey: 2-l», i:nile<l States Geological Survey 
Toi»o;;rrai)hic Map: 10, Wisconsin Cmtnil Railway. 
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Water Powers. 

Section Four, Township Twenty-eiyht Xortk, Range Six East, — 
The United States Geological Survey map shows that in this section 
the river valley is very narrow so that it seems very probable that a 
head of 20 feet could be developed by a comparatively short dam. 
This site is about two miles east of Marathon. 

Rib Falls, — Although the river falls five feet per mile between 
Rib Falls and the above dam site, the river in this stretch has too 
low banks for a dam. At E-ib Falls, however, the valley is narrow, 
and here is located the dam of the Baesemann Manufacturing Com- 
pany, with a head of 14 feet. One 00 inch and one 28 inch tur- 
bines, rated at 135 horsepower, are used in the summer months only 
to run a saw, shingle and planing mill. Besides these turbines, two 
28 indh and one 22 inch turbines, rated at 80 horsepower, are used 
to run a flour and feed mill, working 12 hours per day during the 
summer and 24 hours per day during the winter time. 

This is the only dam now maintained on the river. The drain- 
age area above Rib Falls is about 2*90 square miles. Black Creek 
joins the main river just above this dam ^ite. 

Northwest Quarter of Section Eight, Township Twenty-nine North, 
Range Five East. — At this ix)int the valley narrows again giving op- 
portunity of developing a head of about 15 feet at reasonable expense. 

Northwest Quarter of Sectioji Thirty-one, Township Thirty North, 
Range Five East. — About 2,000 feet below the north line of this sec- 
tion, the banks are very steep and high onongh to develop a head of 
about 30 to 40 feet. 

Section Thirteen, Township Thirty North, Range Four East. — A 
similar dam site to that just described above is found near ^he south 
line of Section thirteen, and at least 20 foot head could be easily de- 
veloped. Indeed, fhore are numerous dam sites in the river above 
this point, but the river is, of course, small. 

The principal tributaries of the Rib River are the Little Rib, with 
a drainage area of 75 s(iuare miles and which joins the river about 
three miles from the Wisconsin River, Black Creek, with a drainage 
area of about 85 square miles, and Scott Creek, with an area of 50 
S({uare miles. The ugh all have a steep gradient, the amount of water 
in each is small, eq^ecially in the late summer and the mid winter. 
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Big Eau Plei^'e Eiveb. 

Geolocjij and Drainage. — This river, the Indian name of which 
means "full river,'' has a total drainage area of 377 square miles. 

The geology and drainage features are very similar to those of 
its larger neighbor, Rib River, except that a larger proportion 
of its channel is in an alluvial valley of even a flatter gradient than 
that of Rib River. 

Fall in the River, — Like Rib River, the important rapids are too 
far from the month of the river to be of muofh value as power pro- 
ducers. In the first 24 miles above its mouth its average fall is only 
2.2 feet per mile. At IXfarch and Cherokee Rapids, however, the 
gradient is 8 and 16 feet per mile, respecti^-ely. 

The following table gives all the available information regarding 
the fall. 

Profile of Eau Pleine River. 



i 

No. ! Sution. 


Distances. 


Elevation 
above 
the sea. 


Descent Between 
Points. 


Distance 
from 
moutb. 


B<*tween 
points. 


Tofl. ItL 


1 
1 Mouth of river 


00.0 
24.5 
80.0 
34.0 
37.7 


Milei. 


Ftet. 

1,100 
1,155 
1,200 
1,230 
1,290 


Feet. 


Feel. 


2 Stratford 


24.5 
5.5 
4.0 
3.7 


56 
45 

ao 
eo 


2.2 


8 1 Mnrch R4ipl<ls 


8.0 


4 Cherokee* Rnphls, foot of 

5 i Cherokee Rapids, head 

N. line Sec. 14, T. 2S N.. R. 2 

e. 


5.0 
16.2 



Authoritv: 1, Cc oerative Snrvev: 2, Chicsfro<£ Northwestern Railway; 3 to 5, United States 
(veological Survey Topographic Map. 



WATKR POWER SITKS. 

('enter of Section 2U Tofrnshlp 27 North, Range Jf. East, — Two 
miles east of the Stratford, the bed of the river is in pre-Cambrian 
roek and the river flows between high and narrow banks. A dam here 
would easily develop a head of between 15 and 20 feet. The drain- 
age area above this point is 250 s(]nare miles. 

2. Center of ^rrtion 1o, Town^lnp 27 North, Range 3 East.— Con- 
ditions are here favorable for a dam with a head of at least 10 feet* 

3. March Rapids. — The river is here flowing in the hard crystal- 
line rocks. Xear the center of Section 3, Township 27, north. Range 
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3 east, the oonditions, as sho\\Ti by the United States Geological Sur- 
vey Topographic Map, are very favorable for a dam 15 to 20 feet 
high. 

4. Cherokee Rapids. — These rapids extend in the hard rock for a 
distance of about throe miles in which distance there is a fall of 60 
feet. It would take careful survey to determine the best place for 
a dam but an inspe<3tion of the topographic map would indicate that 
two dams would develop the greater part of this fall. The drainage 
area above this point, however, is only 180 square miles. 

Plover Rivek. 

Geology and Drainage. — Plover Kiver is the last tributary of Wis- 
consin River, of even secondary importance, to join the parent stream 
from the left bank. For the last mile of its course, that is, from the 
dam at ^McDill to the mouth of the river, the river channel is in the 
pre-Cambrian rocks, and also six miles above at Jordan (Hull post- 
office), the pre-Cambrian rocks again outcrop,, but between these two 
points, and except for a few short intervals above Jordan, the river 
occupies a drift filled or alluvial filled valley. The soil is chiefly a 
sandy loam. 

The drainage area of the river, about 195 square miles, has a 
length of over 40 miles and an average width of less than 5 miles. 
The fact tihat a large share of its fall is concentrated in its lower 
reaches gives the river its only merit as a water power stream. 

Fall in the River, — Between the Chicago and North-Westem 
bridge and Hatley, and the mouth of the river (a distance of about 
36 miles) the river has a fall of 212 feet or an average of nearly 6 
feet j)er mile. Originally there was a fall of about 61 feet in the last 
8 miles of its length but the building of the Plover Paper Company 
dam on the Wisconsin River, just below t^he mouth of Plover River 
reduced the fall, by about 9 feet. 

The following profile gives detail information of the fall of the 
river. 
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Profile of Plover RiverA 



DUtMXkce. 



So., 



Stativu. 



From 
muotb. 



1 Mouth of river 

2 McDill dam, foot of 

3 McDill dam. crest of 

4 Wis. Cent. Bridge, S. 51. T. 

24, N. S E 

5 Jordan's dam, foot of 

6 Jordan's dam, crest of 

7 S. E. cor. Sec. 5, T. », N. B. 

i> E 

S Bevent. Se<:. S4, T. 26. X. B. i- 
E 

9 X. E. S. W. Sec. 23. T. ac, X. 

It. 'J E 

10 Hatley, C. & X. \V. By. Bridg*: 



Mtle*. 



2.5 
8.0 



22.5 
2-1.7 



2S.2 
35.7 



Between 
pointd. 



. EleTetiou 
above 5«a. 



Deirent between 
pointa. 



MiUt. 



1.5 
5.5 



14.5 
2.2 



3.5 
7.5 



Fftt 

1.014 
1,047.2 

1,055.G i 

1.063.0 
1,064.6 

i.ioo.e 

1.106.0 < 

1,183 

1.200 
1.230 



Total. 


Ptormile. 


F€€t. 


1 Feet. 

\ 


3.2 

1 S.4 


1 »:*■••• 

1 


7.4 
22.0 


1 

! 5.0 
4.0 



58.4 



17 
56 



S.7 
5 



'.^Qtbority: 1 ut^. I>»Tel« rnn in 1906 by Geo. Gvoa under the direction of L. S. Smith. 
7 to 9 iocluj^ive iJ . » <i . S 10, CAN. \% . Ry . 



WATER POWEB. 

MclJ'iV. Dmn, — Thu Wisconsin Graphite Comj^any of Pittsburgh 
l*a,, iiiaintains a timl»er dam about one mile from the mouth. The 
/lani i.s cai)able of develoi)ing a head of 16 feet but the average head 
is only 10 feet. The mill pond is about 1.5 miles long. The com- 
pany have iiistalleil 2, 40-inch "Trump'' turbines rated at 290 horse- 
power. The grindin^^ mill runs from 12 to 24 hours per day and 
uses no steam power. F. R. Sellers of Stevens Point is the west- 
f-ni manager of this company. 

Jordan Dam, — Formerly the owners of this dam maintained 3 
old turbines under a 14 fcMjt head rated at 45.5 horsepower and used 
the p»wer for a crrist mill. In 1004 the mill was sold to William 
and Sinclair Mainland of Oshkosh who caused the upper dam to be 
rais<*<l o tVr and a canal SOO feet hms: dug which then developed a 
head of 2'> feet. One pair of 3r»-inch Letfel Sampson horizontal tur- 
i»in<-« are in-^talle<l and develop 5S0 horsepower. This power is con- 
ducT^-d elect rically to Stevens Point and there used for lighting and 
pnwf-r. TIk* dam is 50 feet long and is built on the pre-Cambrian 
rock. 
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Seonon 1, Township 24 North, Range 8 East. — One mile above 
Jordan the pre-Cambrian rock outcrops again in the X. E. ^4 of S. 
E. 14, Section 1, giving rise to rapids. 

During the summer of 1906 a masonry dam was constructed at 
this point with a head of twelve feet. The developed power is 100 
horsepower. The power is owned by Arthur Van Orden, Stevens 
Point, Wisconsin, E. D. No. 2'. 

Section 1 , Township 25 North, Range 9 East.-^A terminal moraine 
in t)he S. E. ^/4 of section 7 gives rise to rapids which have been de- 
veloped by a dam owned by S. Y. Bentley, Stevens Point, with a 
head of about 12 feet. The power is used to run a saw mill. 

Undeveloped Power. — Of the 212 feet fall in the riven between its 
mouth and Hatley, only about one-quarter is as yet developed. Be- 
tween the foot of Jordan dam and the backwater of the McDill dam 
is a fall of 29 feet. 

It seems likely that a careful survey of this part of the river 
would discover a dam site which would allow of a dam with a head 
of 10 to 15 feet. 

When a demand for power justifies the expense, dams with moder- 
ate heads \vill probably be built at Bevent as well as two or three 
miles above and below it. 

Yellow Eivee. 
(Wisconsin Kivor Tributary.) 

Drainage and Geology. — In point of size of drainage area, 9-16 
square miles, Yellow Kiver is the most important tributary of the 
Wisconsin River, Imt unfortunately, its fall is not commensurate with 
its size. Only in the upper third of its course, where it runs in the 
crystalline rocks, are its falls and rapids considerable. In the 44 
miles below Dexterville, its fall averages 2.5 feet per mile. In its 
middle portion, the river and tributaries traverse a marshy soil while 
its lower third occupies a sandy valley with low banks. 

The following table gives some details of its fall : 
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Profile of YeUovc River, 



No. 


Station. 


Distance. 


Eleva- 
tion above 

hea. 


Fall fiMween 
Stations. 


From 
moatli. 


Between 
pointd. 


ToUl. 
Feet. 


Per 

uiUe. 


1 


Alontli of rivor 


MilrM. 

0.0 
13 

44 

71 


Mile*. 


J-\et. 

8S8 
»6 
9&T 
973 

1,146 


Feet. 


'2 

4 


Ne<H?<l.nIi. Sw. T. U 

Ono mile west of Babcock 

West of Dexterfleld 


13 
24 

7 

27 


37 

a? 

16 
173 


2.8 
2.6 
2.3 


5 


West of Marshtleltl. Se*-. y, T. 
25, N.. R. 2 E 


6.4 









^ Anthority. 2-5, Kaiiroad elevations. 



WATER POWERS OX THE YELLOW RIVER. 

The water powers of this river have not received the attention 
which their inii)ortance deserves. An average fall of 2.5 feet per 
mile in the lower third of its length should insure a considerable 
number of horsepower, although on account of the low sandy banks, 
the height of the dams must be limited to about 10 feet. 

Germantown Dam. — At the mouth of the Yellow River, tihe banks 
are high enough to develop a head of nearly 20 feet, although in time 
of high water this head would be greatly reduced. High water in 
the Wisconsin River is about 10 feet above the ordinary stage. 

A dam has been maintained near the moutdi at a little village called 
Gennantown. The ordinary low water flow of the river may be fig- 
ured at about 400 second feet, so that a 10 foot head would equal 
440 theoretical horsepower. 

Xecedah. — The only dam used for power on this river is located at 
Xecedah. The owner, F. M. Reed, has installed turbines rated at 
210 horsepower, under a 10 foot head, all used to run a flour mill. 
The head of this dam could be increased to 12 feet, equal to about 
450 horsepower. 

Bahcock Power, — Chapter 142, Laws of 1891, granted a charter 
to Henry C. Paine for a dam located at Babcock in Towliship twenty- 
oiio north, Ran«:e three east. It seems probable that a good power 
could be develo])ed at this point at a reasonable expense, but as yet 
no construction has been attempted. 

PitfsviUe Power, — A charter was granted in 1879 to Carl B. and 
A. E. Long for a dam to be located in Section thirty-four. Township 
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twenty-three north, Range three east, but no construction has as yet 
been attempted. I'he bed of the river is here in the hard crystalline 
rock, causing important rapids. 

Rapids in Section Twenty-two, Township Twenty-three north^ Range 
Three East. — About two miles north of Pittsville, the crystalline rock 
again crops out in both bed and banks of the river. It is estimated • 
that there is a total fall of at least 30 feet in the two miles of rapids.^ 

Big Bull Falls. — This includes rapids of over 30 feet fall located 
in Section twenty-eight, twenty and twenty-one. Township twenty 
north, Eange three east. In fact the entire upper reach of the river is 
characterized by numerous rapids, but the drainage area is here small. 

Lemonweir River. 

Geology and Drainage. — ^The drainage basin of this river includes 
590 square miles, none of which is within the pre-Cambrian region 
As a result the river has a lower gradient than that of its neighbor, 
tihe Yellow River, and more like that of the Wisconsin River oppo- 
site. 

The extreme upper branches of the river traverse a swampy region 
while the remainder of the river is in the Potsdam region, both con- 
ditions being favorable to a uniform flow. 

Fall of the River. — The fall of the river is devoid of any concen- 
trations. Between the Chicago, Milwaukee and St. Paul crossing, 
north of Valley Junction, and its mouth, the average fall is only 
1.75 feet per mile. The following table gives all known data re- 
garding the fall in the river. 





Profile of the Lemonweir River,^ 






No. Station. 

i 


Distances. 


Elevation 

above 
the sea. 


Fall Between 
Sections. 


From 
month. 


Between 
points. 


Total. 


Per Mile. 


1 


Mouth of river 


Milei. 
0. 


3ftlei. 

0. 
11. 

0. 
4.5 
0. 
9.5 


Feet, 

834 
852 
858 
8.59 
8<56 
866 


Feet. 


Feet. 


T ! J i Relow 


11 


18. 


i'6'** 




Lemon wier dam ] ^\;^ 


11. 

15.5 

15.5 

42.5 
42.5 
47.0 




3 


Mansion dam.. . j fj|^^^- ;• ' 


i.6 


0.2. 


4 


Near N«w Lisbon 


11. 


i 6 


5 


Nfict^dHli Junction. bAiow dam 




T) Noced<ih Junction, above dam ... 


17.5 
4.5 


■' 915 






7 


Ono mile aortli of ValJey Janotion 







^ .Viithorlty State Geologist. S. Weidman. 
■Authority 1-3. L. S. Smith, 4-7, C. M. & St. P. B. R. 
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WATER POWERS. 

Lemoniveir. — The first dam is located at Leinonweir about 11 
miles above the mouth of the river. A feed mill o\\Tied by R. Davis 
is located at this point with a turbine under an average head of 6 
feet. 

MavMon Dam, — The second dam is located at Mauston 15 miles 
from the mouth of the river. The drainage area of the river above 
this point is 560 square miles. The river banks are only sufficiently 
high to develop a head of 8^/^ feet. The dam was recently recon- 
structed having been washed out by a severe freshet. The Mauston 
Electric Service Company recently purchaseil this power and have in- 
stalled 3 new 4y-inch turbines rated at 210 horsepower. This power 
is use<l to nm a flour and grist mill during the day and an electric 
light plant at night. The company have installed also 150 horsepower 
of auxiliary steam power. 

New Lisbon Dam, — Two turbines are here installed under a head 
of 10 feet and rated at 100 horsepower. The owners report the 
wheels old and that they intend to replace them by new wheels soon. 
At times of high water the head is reduced to 4 feet. The drain- 
age area above New Lisbon is about 500 square miles. 

Baraboo River. 

Geology and Drainage, — Few, if any, of the tributaries of the Wis- 
consin River are more fully developed than the Baraboo, and only 
threo tributaries have a larger drainage area (655 square miles'). 
The river has a total fall of 154.5 feet in a distance of 75 miles, and, 
as the river flows through a rich agricultural region, its many powers 
are generally utilized. 

The river occupies an old river valley which is deeply filled with 
alluvium. At Ablemans, this filling is reported at 70 feet, while at 
other places the filling is several times this. At Reedsburg and above 
in the valley of the upper Baraboo, <he immediate valley is narrow 
and sandstone is frequently exposed in both bed and bank of the river. 
This sandstone, while usually soft and friable, sonxetimes occurs in 
firm quarry layers. The ground on both sides of the valley rises to 
200 or 300 feet. 
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A glacial luoraino is crossed at Baraboo, wbcib gavo rise in a state 
of nature to boulder rapids with a total fall of nearly 50 feet. About 
five miles below Baraboo, the river strikes the northern one of the 
two eastward trending quartzite ranges, referred to before as the 
Baraboo ranges, penetrates it, and, after flowing in the intervening 
valley for 15 miles, once more passes through the northern range, 
and tb?n enters the plain of the Wisconsin valley near Portage. Be- 
cause of the steep slopes of the Baraboo valley and its state of culti- 
vation, the rainfall reaches the river very promptly, giving rise to 
sudden fres^hets and extreme low water. 

Profile, — The following table, compiled largely from railroad data, 
gives a fairly complete i)rofile of the river from source to mouth. 

Railroad Facilities. — The Chicago and Xorth-Western Railway fol- 
lows the river closely from Baraboo to the headwaters of t!he river^ 
crossing it frequently and providing good transportation facilities. 

WATER POWERS. 

The water powers of this river wall be described in order from 
mouth to the source. 

In the last 15 miles of its course, the banks of this rivep are too 
low to allow of any considerable development, but at the point where 
the river l)reaks through the Baraboo Bluffs, the banks are 
high and rock abundant. ^lany years ago a dam was maintained 
at this j>lace, but, for unknown reasons, it was abandoned long ago. 

Barahoo Powers, — The drainage area above Baraboo is 550 square 
miles, l^y far the most important concentration of fall originally 
existed at Baraboo in the form of boulder rapids. These rapids, with 
a total fall of nearly 50 feet, have been fully improved by four dams, 
llio lowest <me of which is 

The Linen Mill Dam, — This is a plank dam with an average head 
of five feet, built in 1902 and owned by George McArthur. One 
r>0 and one 30 inch turbine are installed, rated at 30 horsepower and 
us^od to run a mill for fhe manufacture of Turkish towels and 
crashes. At the time of spring freshets, the water backs up so as to 
destroy the head. Between the crest of this dam and the tail race 
(4 the next power above, is a fall of two feet. 

City ^Vaier ^Yorhs Dam, — This is a rock filled dam located on the 
oast line of the northeast quarter of the northwest quarter of section 
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Profile of Baraboo River. 
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Oak street dam, below .... 
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19 
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•Aothority :i-lO. L^vpIm bv W^n. Kachal under direction of L 
C. M. A M. P. Ry.. run in November, 18i«8. 



S. Smith. ll-2.">. Chief Emfineer 
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one near the city limits of Baraboo at the head of a long bend of the 
river. The water is conducted in by a canal 2,000 feet long to the 
power plant owned, like the dam, by the city of Baraboo. The 
power estimated at 150 horsepower is developed by one 45 and one 
48-inch turbine under a 12.6 foot head. 

The Manchester Roller Mill, owned by J ames Hull, has first right, 
by contract with the city, to the low water flow, and uses 80 horse- 
po^ver for whicth they pay a rent of $600 per year to the city. The 
city has also installed steam power to the amount of 100 horse- 
power. 

Iloyt Milt Company Dam, — This dam is located near the center 
of the city of Bai*aboo, about 4,000 feet above the dam just described. 
This is a roc»k filled dam, seven feet high and 200 feet long, built in 
very recent years. Formerly this dam developed a head of 10 feet 
and was used to run a flour mill on the left bank and a machine shop 
on the right bank, but both have been burned down. The power, 
which is estimated at 120 horsepower, is now for sale. 

Idaiid Woolen Company Dam. — This is the fourth and last of the 
dams in or near the city of Baraboo. It is o\vned by E. P. and 
W. H. ^[cFetridge, who have installed one 45 and one 16-inch tur- 
bine under an average head of 17V2 feet rated at 215 horsepower. 
The smaller turbine is used for electric lighting the mill wihile the 
largtu- whc(^l is lised in the mAuufaeture of Cassimeres. This com- 
pany have also ])nrcliased a dam with a head of about six feet, 
located a short di^Jtance above this dam. Xo use of it is made, 
however. 

liecdshurfj Dam, — In the 21 miles of river between Reedsburg and 
Baraboo, the rivc^r has a total fall of only 30 feet. In the entire 
di^Jtancp, the river has a very sinuous course, and, with the exception 
of a short distance at Ablemans, the banks are low and devoid of 
rock. At Reedsburg, however, the sandstone outcrops in both bed 
avd bank of river, causing rapids. At this point a timber dam has 
b^cu constructed with a head which varies between 10 and 4 feet, 
with jui average of s<n'en feet, and funiishes power to both a woolen 
juirl Hour mill. The drainage area above Reedsburg is 380 square 
milos. 

Tlin woolen mill, called the "Reedsburg ^lill,'' is owned by the 
Ap])]etoii WooloTi ^[ill Company and manufactures fancy woolen 
go(Ml-:. The coni])any have installed one 60-inch and one 56-inch 
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turbiiio rated at about TO horsepower. They have installed, also, 
auxiliary steam power of 125 horsepower. The eonipany are entitled, 
by deed, to enough water to run a *'four set woolen mill." 

The Reedsburg gi*ist mill has two turbines of about the same size 
as the woolen mill, but an older type. They are entitled to the re- 
nuiinder of the power. This mill is owned by J. Heaton, who has 
also installed auxiliary steam power. 

La Valle Dam, — This dam develops a head of eight feet and is 
used to run the La Valle Roller ^lill. The ow^ner, H. E. Paddock, 
reports that plenty of power is available for eleven months in the 
year. The drainage area above La Valle is 230 square miles. 

Woneivoc Dam, — This is a timber dam and develops an average 
head of seven feet. One 48-inch and one 36-inch turbine are in- 
stalled and furnish power for a flour and feed mill owned by W. H. 
Funk. The head varies between six and nine feet, ^o steam power 
is used. Drainage area above Wonewoc is 180 square miles. 

Elroy Dam. — This is the last dam on <he Baraboo. Two 35-inch 
and two 30-incli turbines are installed imder an average head of 
eight feet and used to run a flour and feed mill owned by R. M. De- 
Long and Company. The mill also has a 25 horsepower steam en- 
gine for use in time of low water. 

Water powers on Trihutaries of Baraboo River. 



Name of 
tribatary. 


Location of dam. 
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of dam. 
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H. P. 
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Little Bar«»boo... . 
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fi>»»c. 36, T. 12, R. 

7 E 

At mouth of rivpr 
S?c. 26. T. 11, N. 

R. 7, E 


16 
IIH 
8 
15 



10-15 
17 


60 
95 


Flonrand feed... 

Gri'«t mill 

Not develoned.. . 
Flour and feed... 
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Flour and lumber 
Undeveloped 

Flour 


Wm.Wall. 
F. Byrne. 


Leanabro Creole.... 


70 

18 


Hill^boro MiUinv 
Co. 

H. L. Konkle Jr. 


Lorreudal Creek 


.... ... 

32 


C. Falkenstenn. 









KiCKAPOO ElVER. 

Geology and Drainage, — This river enjoys the distinction of hav- 
ing the largest drainage area (800 square miles) of all tlie Wiscon- 
sin River tributaries. It is also the last large tributary to join the 
parent stream, the ])oint of junction being only IS miles from the 
mouth of the Wisconsin. The entire basin is situated in the driftless 
area of Wisconsin. The rivers have deeply eroded their valleys. 
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The sides of the valleys are steep, the side hills frequently showing 
the sandstone structure with the usual limestone capping. The river 
is subject to high floods. 

Fall in the River, — The great age of this river lias resulted in 
wearing its channel down to a very low gradient The average 
gradient in the 70 miles between La Farge and the mouth of the 
river is 2 feet to the mile, while, in the lower half of this distance, its 
gradient is only 1.5 feet per mile, the same as that of the lower 
reaches of tihe Wisconsin Kiver. 

The following profile is compiled from the railroad elevations and 
gives a good idea of the water po\yer possibilities. 

Profile of Kickapoo River. 
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N. line Sec. 25, T. 12 N., 

R. 3 W 

Viola 

IjQ Farge 



DisUnce. 


Elevation 

above 

the sea. 


From 
mouth. 


Between 
points. 


0.0 




683.0 


0.0 


6 


610 


19.0 


13 


658.6 


23.8 


4.8 


672 


34.8 


11 


688 


46.6 


11.8 


710 


50.1 


3.5 


716 


.•52.2 


3.1 


720 


55.7 


2.5 


728.0 


00.0 


5.3 


735 


62.5 


2.5 


745 . 


70.0 


7.5 


777 



Desrent B<»tweeu 
Stations . 



ToUl. 



Per mile. 



7 

18.6 
13.4 
16 

22.0 

6 

4 



7 
10 
32 



1.1 
1.4 
2.8 
1.4 

1.9 

1.9 
1.9 



1.3 
4.0 
4.3 



.Authority: Chicago, Milwankee & St. Paul Railway. 



WATER POWER. 

Gai/s Mills, — The first dam on the river is located at Gays Mills 
35 miles (l)y river) from its mouth. The fall in this distance is 55 
feet. 

This dam owTied by Atwood and Haggerty is built on the solid 
rock. The owners have installed two 40-inch turbines under a head 
of ni/o f(^ct and rated at 80 horsepower. They claim that they use 
only one-tliird of the water ir: the river. This use includes the 
grinding of flour and feed, and furnishing power to an electric light 
plant. The drainage area above this point is 500 square miles. 
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Soldiers Grove Dam. — Atley Peterson, the o^vIle^ of this dam, 
has installed two turbines under a head of 7 feet and rated at 120 
horsepower. This power is used to manufacture hardwood lumber, 
and to run a municipal electric light and water-works plant. The 
owner has also installed 55 horsepower steam power. They report 
having had trouble to maintain their dam, owing to the absence of 
rock for a foundation. 

Readstown Dam. — A dam is here maintained by Henika and Fol- 
well with a head of 4 feet. The owners report that they have in- 
stalled one 46-inch turbine rated at 30 horsepower. The power is 
used to run a feed mill and a saw mill. 

Viola Dam. — A dam owned by E. R. Cushraan develops a head 
of 6 feet. Five 48-inch turbines rated at 100 horsepower are used 
to run a saw and flour mill. 

La Farge Dam. — The La Farge Milling Company maintains an 
8 foot dam built on natura.1 rock foundation. Three turbines 56, 
40, and 35 inches in diameter rated at 160 horsepower are used in 
the day time to run a flour mill, and during the night to rim the 
local electric light plant. The owners report that they can count 
on only 125 horsepower. 

Rocl'ton Dam, — This dam is owTied by Bennett and Widmer. 
They have installed 3 turbines under a head of 7 feet and rated at 
100 horsepower, all used in the manufacture of flour. 

Mr. V. S. Bennett reports that he ovms two undeveloped powers. 
One is located in Section 26. Township 14 north. Range 2 west, on the 
Kickapoo, which would develop a head of 10 feet witfh a 9 foot dam, 
and one power site, located in Section 35, To^vnship 14, Range 2 west, 
on Warner Creek, where a 20 foot head could be developed by a 16 
foot dam. 



Small powers on Kickapoo River Trihutariea. 



River. 



Location. 



Wesit Fork Kickapoo. Hloomin^'dalo 



West Fork Kickapoo. 
Kickapoo 



Owner. 



Dam wash(>d out . 



Avalancb Avalanch \Vot,l^n Mill . 

Ontario E.W. Sanded 



Kickapoo Ono mi. \. of 

Ontario — 

Taintorn Trpok 1 Toworvillo . . 

Taintors (:re<»k " Towi-rvillo . 



Jlimm Zimmerman . 

O. W. Davis* 

C. 11. Stemkani 



Head 



Turbine, 
H. P. 



10 
IS 



l.*> 



50 
12 
17 



U&t». 



Formerly was 
I used as «aw 
I and Kv'x^t mills 

j Woolou mills. 

I Saw and Krist 
I n\i\U. 

\ Bridgp factory. 

i Mauaf. yarn. 

! Flour mill. 



WlflOONAIK 8UKVKY. 



BULT.KTIN XX., PL. ZJCZII. 



MAP 

OF 

DKAINAGE AREA 

OF 

BLACK RIVER 



WISCONSIN 




BLACK RIVER, i^c^ 



BLACK RIVER. 



In order to point out the power possibilities along Black River a 
survey was made during 1906 from Black Eiver Falls to Wisconsin 
Central Eailway crossing near Withee. From the data collected on 
this survey sheets have been prepared showing a profile of the water 
surface, a plan of the river, contour along the bank, and prominent 
natural or artificial features. The results of tjhis survey have been 
published on separate sheets and may be had upon application to the 
Director of the U. S. Geological Survey. 

Geology. — All that portion of the river from Black River Falls 
nonhward, is in the hard preCambrian rock. For a large share 
of this stretch the river has worn deeply into the rock and banks that 
rise abruptly 40 to 00 feet, oft(m with nearly vertical walls. In 
places, however, the rock is covered by tJie glacial deposits. 

In the 55 miles between Black River Falls and its mouth, the 
river flows in the Potsdam sandstone regiou, but even here the aver- 
age slope is 2.2 feet per mile. The valleys, however, are wide and 
Dho banks usually low, making the development of water power ex- 
pensive, and more difficult of maintenance. 

Rainfall — A study of rainfall records given in the following fig- 
ure will show that average annual rainfall on the drainage area of 
this river between the years of 1S93 and 1005 was 31.84 inches. 
This was distributed among the three important periods as follows: 
Storage period 12.15 inches, grow-ing period 9.57 inches and re- 
plenishing period 8.41 inches.^ 



1 Tli<» srorapo period inclnrlos Tlio e, months from T>«'«M>mbor to Mnv ln<'ln«*lve. the 
prowiiiir period, June, July and Ant,'nst, and tlio replenishlnff ptTlod, S<»pt('mb»'r, 
Oct(»l)t'r and Novomhor. 
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BLACK RIVER. 
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TOPOGKAPHY AXD DraIXAGE. 

Black River, hemmed in by the Chippewa on the west and the 
"Wisconsin on the east, is restricted to a long and narrow watershed 
of about 2,270 square miles,^ with an average width of only 20 miles. 
At one point the branches of Chippewa River extend to within a 
quarter of a mile of Black River. Like the Chippewa, about a 
third of the Black River drainage areft is in the comparatively level 
sandstone region, so that the maximum watershed available for water 
powers, namely, at Black River Falls, is only 1,570 square miles/ 
The watershed narrows rapidly as the river is ascended, and at 
Xeillsville, 22' miles in an air line from Black River Falls, the 
drainage area is reduced to only 729 square miles.^ Were it not for 
this sip-all watershed, the steep gradient of the river and its high, 
Tocky banks would insure large water powers. Black River rises at 
an elevation of about 1,400 -feet above sea level, and after a sinuous 
course of over 140 miles joins Mississippi River at La Crosse. The 
t^tal descent in this distance is 772 feet, with detiiils as shown in the 
following table: 

Profile of Black River from its mouth near La Crosse to near Withee. 



No. 



Distance . 



StatioD. 



From 
mouth. 



Miles. 



Lu Crosse (near) 

Black RIvLT Falls: 

Below (lam 

Above dam 

Chicaifo, St. Paul, Minneapolis 

and Omaha Raiircmd bridge 

Halls Creek, mouth of 

Halyeon 

Hatfield R. R. Brid;.'e 

Eiist Forks, mouth of 

I>ells dam, below 

Wedges Creek , mouth of 

Cunningham Creek, mouth of 
Center sec. 22, T. 24 X.. R. 2W 

O-Xeill Creek, Xeillsville 

Bridtre. sees. D and 16, T. 25 

X., R. 2 W 

Bridge, sees. 21 and 2S, T. 27 

X.. R. 2 W 



55.0 
55.0 

58.0 
61.6 
67.0 
71.2 
74.2 
77.5 
78.5 
84.S 
S6.8 
90.8 

08.8 
103.5 



Between 
points . 



^f>les. 



55.0 
.0 

3.0 
3.C 
5.4 
4.2 
3.0 
.^.3 
1.0 
6.3 
2.0 
4.0 

8.0 
4.7 



Elevation 


Descent between 
points. 


abovei 
sea level. 


Total. 


Per mile. 


Feet. 


Feet. 


Feet. 


623 






749 


121 


2.2 


763 


14 








76^ 


3 


1.0 


776 


10 


2.8 


793 


17 


3.1 


)m 


41 


10.4 


S^G 


8 


2.7 


SC74 


28 


8.5 


893 


19 


19.0 


909 


16 


2.5 


929 


20 


10.0 


<.m 


00 


15.0 


1.034 


45 


5.6 


1.070 


36 


7.9 



1 Census report, vol. 17, 1880, p. 87 
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Profile of Black Ritwr from its mouth near La Crosse to near Withee. — Con. 




10 Bridge. Fairchild and North 

' eastern Rwy i 107.8 

17 Site New Greenwood dam 109.3 

IS Between sees. 27 and iS, T. 27 
N., R. 2 W 

19 Hemlock dam, COO feet below. 

20 Hemlock dam, above 

21 Bridge, sees, 20 and 29, T. 2» 
I N., R. 2 W^ 

22 Bridge. Wisconsin Central 

Rwy., west of Withee 

W Bridget, Wisconsin Central 
Rwy.. Duluth Br 



110.3 
113.5 
113.6 

1196 

125.1 

131.7 



4.3 
1.5 

1.0 

?.2 

.1 

6.0 

6.5 

6.6 



1.094 
1.105 

1,107 
1.132 
1,151 

1,107 

1,1S7 
1.106 



24 
11 

2 
26 

19 

16 
20 
11 



Per cent. 



5.6 
7.3 



2.0 
8.0 



2.7 
3.6 

1.7 



Authority: No. 1 (low-water elevation), Missisjflnpl River Commission: 2 to 22^ 
Joint Survey of Wis. Geul. and Nat. Hist. Survey and United States Geological Survey. 



The United States Geological Survey maintained a gaging station 
on Black River at ilelrose for nine months in 1003, but as the sta- 
tion proved unsatisfactory it was abandoned August 1, 1903. Such 
measurements and observations as were taken are given below: 

Discharge measurements of Black River near Melrose, Wis., in lUOS. 



Date. 



Hydrographor. 



January 15 L. K. Stockman 

February 7 

April t 

May 1 

June 13 



' Frozen. 



Q&se 
iieUht. 


Discharge. 


Feet. 


A' cotid-ieet. 


4 30 
4.30 
5.90 
11.00 


Km 
10.931 

M3 



BLACK RIVER. 
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Mean daily gage height in feet, of Black River near Melrose, Wis., December 
4, 1902, to August 1, 1903. 



Day. 



1902. 



Dec. 



1903. 



Jan. 



Feb. 



Mar. 



Apr. 



May. Juno 



July. 



Aug. 



4.. 
6.. 
6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
IS.. 
14.. 
15.. 
W.. 
17.. 
18.. 
19., 
20.. 
21., 
22.. 
23. 
24., 
25., 
26. 
27. 
28., 
29. 
30. 
31. 



3.75 
3.96 
4.00 
3.80 
4.35 
4.35 
4.30 
4.35 
4.20 
4.20 
4.10 
4.15 
4.10 
4.00 
4.00 
4.06 
4.25 
4.00 
4.95 
5.90 
0.05 
5.S5 
5.80 
5.(f6 
5.50 
5.35 
5.20 



5.05 


4.10 


4.30 


6.10 


ll.OO 


7.60 


5.00 


4.10 
4.10 


4.35 
4.40 


4.85 
5^30 


10.00 
10.25 




4.90 




4.75 


4.10 
4.10 


4.45 
4.60 


6.65 
5.90 


10.50 
9.66 




4.60 


6.00 


4.00 


4.20 


4.75 


6.60 


9.05 


4.70 


4.50 


4.20 


0) 


6.65 


8.16 


4.40 


4.50 


4.20 


6.25 


6.50 


7.00 


4.30 


(0 


4.20 


8.80 


6.20 


6.96 


4.25 


4.40 


4.20 


9.30 


6.60 


6.65 


4.00 


4.40 


4.30 


9.70 


5.60 


6.10 


4.00 


4.40 


4.25 


10.75 




«.G5 


3.95 


4.40 


4.20 


12.05 


5.45 


10.60 


3.95 


4.40 


4.20 


12.56 


6.60 


12.00 


3.80 


(M 


4.20 


11.65 


5.95 


10.90 


3.80 


4.30 


4.10 


9.86 


5.85 


9.15 


3.80 


4.30 


4.15 


9.40 


6.06 


7.80 


3.70 


4.30 


4.00 


10.35 


5.60 


6.56 


8.70 


4.30 


3.95 


11.96 


5.00 


6.50 


3.70 


4.20 


3.90 


13.40 


6.15 


6.40 


8.70 


4.20 


3.90 


12.90 


4.50 


6.30 


3.70 


4.20 


4.00 


11.40 


4.65 


6.90 


3.70 


4.20 


4.00 


9.66 


4.30 


6.50 


3.70 


4.20 


4.0O 


8.06 


4.30 


6.70 


3.60 


4.20 


4.05 


7.65 


4.35 


5.80 


3.60 


4.20 


4.10 


6.65 


4.66 


5.96 


3.50 


4.20 


4.20 


6.0^ 


4.85 


8.40 


3.50 


4.20 


4.35 


6.56 


5.00 


11.85 


3.50 


4.20 




5.70 
6.56 


5.65 

6.80 


12.60 
10.95 


3.60 
3.50 


4.20 




4.10 




5.30 




ikoO 





3.00 
6.70 
11.20 
10.90 
13.00 
12.30 
10.30 
7.90 
0.90 
7.40 
8.70 
7.20 
6.70 
6.20 
6.80 
5.30 
4.50 
4.20 
4.10 
4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.76 
8.90 
4.20 
4.00 
3.80 
3.75 



3.75 



1 Observer absent. 

A gaging station was established by the United States Geological 

Survey at Xeillsville April 7, 1905, and the following data have been 

collected : 

Discharge measurements of Black River at NeiUsinJle, M"is.. in 1905, 1906 and 

1907. 



Date. 



Hydrographer. 



19a>. 

April? IHanna and Clapp . 

May 24 , S. K. Clapp 

June 13 M. S. Breunan 

July 11 Ho 

Auf^nat 11 do 

September 25.. F. W. Hanna 



1906. 

January 25 ... M. S. Hrennan . 

April 24 ... do 

June 3 do 



Width. 



1907. 

April 3 

June 14 

July 13 

August l."> . 
Septeiubtu- 18,. 



A. H. Morton 
G.A.Gray ... 

.... do 

... do 

... do 



Feet. 

192 
165 
192 
161 
151 
163 



147 
165 
160 



184 
147 
142 
116 
121 



Area of 
section. 



Sfjuare 
feet. 

l.O.'l 
471 
945 
392 
242 
419 



198 
484 
436 



Mean 
velocity. 



772 
255 
226 
108 
140 



Feet per 
second. 

3.5 
2.18 
8.13 
1.56 
.93 
1.86 



0.77 
1.70 
1.72 



3.03 

1.31 

1.13 

.61 

.76 



Qajre 
heiglit. 



Feet. 

7.7 

4.ff> 

7.28 

4.25 

3.S 

4.35 



4.30 
4.75 
4.4€ 



6.52 

3.39 

3.52 

2.7 

3.0 



Discharge. 



Second 
feet. 

3.279 

1,024 

2,979 

612 

225 

780 



a 152 
819 
752 



2,348 
334 

255 
66 
106 



Note.— Width is the actual width of water surface, not iududinff piers. Area of section is the 
total area of the measured section, including both moving and still waters. 

a Entirely frozen over; gage height given to water surface : ice 1.8 fedt thick. The discharge 
was 22 per cent of the open-channel rating for gage height 4.30 feet. 
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Mean daily gage height, in feet, of Black River at Neillsville, Wis., for 1905. 



Day. 



May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


3.4 


3.7 


4.4 


2.7 


3.3 


3.5 


3.4 


3.3 


4.4 


2.6 


3.2 


3.5 


4.1 


3.2 


4.9 


2.6 


3.5 


3.4 


5.3 


7.7 


6.5 


2.6 


3.4 


3.4 


5.2 


14.2 


8.4 


2.9 


3.6 


3.0 


4.9 


19.8 


8.0 


2.7 


3.2 


3.0 


5.0 


16.5 


6.8 


4.2 


3.1 


3.1 


4.6 


11.5 


5.9 


4.0 


3.0 


2.7 


4.6 


8.8 


5.3 


4.0 


2.9 


2.4 


5.9 


7.6 


4.7 


3.5 


2.8 


3.1 


6.6 


8.6 


4.2 


3.3 


2.7 


3.0 


0.7 


8.0 


3.8 


3.3 


2.8 


3.0 


6.2 


7.1 


3.9 


3.3 


2.7 


3.0 


10.7 


8.2 


4.0 


3.3 


2.7 


3.0 


10.1 


5.5 


4.8 


3.2 


4.3 


4.0 


9.2 


5.8 


4.5 


3.0 


6.0 


4.0 


8.7 


11.2 


4.0 


2.9 


6.0 


5.4 


8.2 


10.7 


3.8 


3.0 


6.1 


5.5 


6.6 


8.6 


4.2 


3.0 


8.6 


5.0 


6.0 


7.0 


4.3 


3.0 


8.3 


6.6 


5.3 


6.0 


4.0 


3.2 


7.5 


6.9 


5.1 


5.2 


3.8 


3.5 


6.3 


6.5 


4.9 


4.5 


3.3 


3.4 


5.8 


5.9 


4.7 


4.1 


3.1 


3.6 


4.7 


5.5 


4.3 


3.9 


3.1 


3.4 


4.2 


5.0 


4.2 


3.7 


3.0 


3.3 


3.9 


4.6 


4.1 


3.5 


2.9 


3.2 


3.8 


4.4 


3.9 


3.3 


2.9 


3.0 


3.7 


4.1 


3.9 


3.3 


2.8 


3.4 


3.6 


3.9 


3.S 


3.5 


2.8 


35 


3.8 


3.7 


3.5 




7.r 


3.5 




3.0 



Nov. 


Dec. 


3.7 


4.0 


3.5 


4.2 


3.5 


8.8 


3.5 


3.7 


3.5 


3.8 


3.7 


3.5 


4.1 


3.5 


4.1 


3.4 


3.9 


3.3 


3.8 


3.4 


3.7 


3.4 


3.7 


3.5 


3.6 


3.4 


3.5 


3.4 


3.4 


3.5 


3.4 


3.4 


3.4 


3.3 


3.4 


3.0 


3.4 


3.0 


3.3 


3.2 


3.2 


3.1 


3.2 


3.1 


3.2 


3.3 


3.5 


3.5 


4.2 


3.5 


4.6 


3.5 


4.5 


3.4 


4.3 


3.4 


3.9 


3.4 


3.7 


3.5 




3.5 



1 





2 


3 


4 ! 


6 i: 


6 


8.2 


7 


7.7 


8 


6.9 


9 


6.2 


10 


6.0 


11 


5.7 


12 


5.5 


13 


6.1 


14 


4.8 


15 


4.0 


16 


4.3 


17 


3.9 


18 


3.8 


19 


4.2 


20 


3.9 


51 


3.2 


22 


3.1 


23 


3.1 


24 


3.5 


25 


3.4 


26 


3.4 


27 


3.4 


28 


3.4 


29 


3.4 


30 


3.4 


31 





Note.— No Ice record at this statlou. 



Daily gage height, in feet, of Black River at Neillsville, Wis., for 1906. 



Day. 


Jau. 


Feb 


Mar. 


Apr. 


May. 


June. 


July. 

3.7 
3.5 
3.9 
4.2 
4.0 

8.6 
3.3 
3.1 
3.0 
3.1 

3.0 
3.0 
2.8 

■ 2.8 
2.S 

2.7 
2.7 
2.6 
2.7 
2.7 

2.6 
2.6 
2.2 
2.1 
2.1 

2.4 
2.4 
2.5 
2.4 
4.0 
3.7 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

2 

3 

4 


3.5 
3.3 
3.4 
3.5 
3.4 

3.4 
3.5 
3.5 
3.4 
3.5 

3.5 
3.5 
3.5 
3.5 
3.6 

3.6 
3.7 
3.8 
3.8 
3.8 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.1 
4.1 
4.1 
4.1 


4.1 
4.1 
4.1 
4.1 
4.0 

4.0 
'4.0 
3.9 
3.9 
3.8 

3.8 
3.8 
4.0 
3.9 
3.9 

3.9 

3.8 
3.9 
3.9 
4.1 

4.2 
4.3 
4.4 
4.6 
4.S 

4.9 ■ 

5.1 

5.1 


5.1 
5.0 
5.2 
5.0 
4.9 

4.9 
4.8 
4.8 
5.3 
5.1 

4.9 
4.9 
4.8 
4.7 
4.6 

4.5 
4.5 
4.4 
4.3 

4.3 

4.4 
4.3 
4.2 
4.1 
4.2 

5.1 
6.0 
6.6 
7.2 
Ml. 5 
8.5 


9.4 
11.8 
12.0 
11.0 
11.3 

11.0 
10.6 
11.4 
10.7 
10.0 

8.9 

8.7 
S.5 
8.8 

8.5 

7.6 
6.7 
0.2 
6.0 
6.0 

5.S 
5.4 
4.9 
4.8 
4.4 

4.4 
4.3 
4.2 
4.1 
4.2 


4.2 
4.6 
5.0 
5.2 
5.1 

4.7 
4.4 
4.2 
4.3 
4.3 

4.1 
3.9 
6.9 
7.3 
6.6 

5.9 
5.4 
4.9 
4.5 
4.1 

4.0 
4.0 
4.1 
4.2 
6.0 

5.9 
9.3 
8.3 
7.2 
6.5 
5.8 


5.1 
4.8 
4.3 
4.0 
4.2 

6.3 
6.9 
66 
5.9 
6.4 

4.6 
4.1 
3.8 
3.5 
8.3 

3.2 
3.1 
3.0 
2.9 

3.0 

3.1 
3.6 
3.9 
4.1 
3.9 

3.7 
3.9 
4.1 
4.2 

3.9 


3.2 
i.O 
2.8 
2.6 
2.8 

3.0 
2.9 
2.8 
2.4 
2.4 

2.4 
2.5 
2.4 
2.4 
2.3 

2.3 
2.4 
2.4 
2.3 
2.3 

2.2 
2.6 
3.0 
3.8 
4.1 

4.4 
4.3 
4.1 
3.9 
S.7 
3.4 


3.2 
4.5 
4.5 
4.7 
4.5 

3.0 
3.8 
3.4 
2.9 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 

3.3 
3.3 
3.4 
3.3 
3.2 

3.2 
3.1 
3.0 
3.2 
3.2 

3.1 
8.0 
3.0 
2.9 
2.8 


2.7 
2.9 
2.7 
2.7 
2.7 

2.5 
2.6 
2.5 
2.5 
2.5 

2.7 
2.4 
2.4 
2.4 
2.4 

2.5 
2.5 
2.7 
2.7 

3.0 

3.5 
3.4 
3.4 
3.7 
4.2 

5.2 
5.2 
4.9 
4.7 
4.5 
4.« 


4.2 
3.9 
3.8 
3.9 
3.8 

3.7 
3.7 
3.7 
3.6 
8.7 

3.6 
3.6 
3.3 
3.2 
3.3 

3.2 
4.1 
5.1 

4.8 
4.6 

4.4 

3.7 
3.8 
3.6 
3.8 

5.5 
6.7 
6.6 
6.3 
6.2 


6.5 
5.2 
4.9 
4.6 


5 


4.2 


(5 


3.8 


7 


4.^ 


S 

9 


4.5 
4.7 


10 


4.8 


11 


4.8 


12 


4.8 


13 


4.6 


14 


4.3 


15 


4.3 


Ifi 


4.5 


17 


4.6 


IS 


4.6 


10 


4.6 


20 




21 




22 




23 




24 

25 

26 




27 




28 




2ti 




30 




oi 











1 Ice Jam. 

>{t,te.— Ice coiulitloiis January 1 to March 30 and December 20 to 21. 
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Mean daily gage height, in feet of Black River at near Neihlsville, Wisconsin^ 

for 1907, 



Day. 


Mar. 


Apr. 


May. 


June. 1 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


7.70 
«.£0 

G.m 

6.90 
6.70 

6.40 
6.50 
5.fiO 
5.70 
5.80 

5.60 
5.fi0 
5.40 
5.00 
4.80 

4.70 
4.6^ 
4.40 
4.40 
4.20 

4.10 
4.00 
3.90 
4.C0 
4.10 

4.30 
4.20 
4.20 
4.60 
4.70 


4.60 
4.50 
4.30 
4.10 
4.00 

3.80 
3.80 
3.(X) 
3.60 
3.50 

3.50 
3.40 
3.40 
3.60 
6.20 

5.flO 
5.70 
5.30 
4.70 
4.30 

4.00 
5.60 
5.20 
4.80 
4.50 

5.00 
4.80 
4.40 
4.20 
3.80 
3.60 


3.70 
3.40 
3.20 
3.20 
3.10 

3.00 
3.00 
2.U0 
2.90 
2.80 

3.00 
3.10 
3.40 
3.50 
3.20 

3.00 
3.00 
3.00 
3.00 
3.10 

4.00 
3.90 
3.90 
3.90 
3.50 

3.20 

3r.oo 

2.90 
3.10 
3.00 


3.3 
3.5 
3.4 
3.0 
6.9 

4.0 
4.1 
5.1 
4.5 
4.0 

3.6 
3.3 
3.1 
3.3 
3.2 

3.2 
3.1 
3.0 
3.0 
3.0 

3.0 
3.3 
3.0 

2.8 
2.7 

2.7 
2.6 
2.5 
2.9 
2.5 
2.4 


2.5 
2.4 
2.3 
2.3 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.6 
2.5 
2.4 
2.4 
2.4 

2.5 
2.4 
2.2 
4.3 
3.6 

3.2 
3.2 
3.3 
2.9 
2.7 

2.7 
2.7 
2.6 
2.5 
2.5 
2.5 


2.5 
2.4 
2.4 
2.4 
3.2 

2.6 
2.5 
2.5 
2.S 
2.7 

2.3 
2.2 
2.2 
2.4 
2.3 

2.6 
2.5 
2.6 
6.5 
7.0 

6.4 
5.8 
5.3 
4.8 
4.5 

4.0 
S.S 
3.6 
3.4 
3-3 


3.2 
3.1 
3.1 
3.1 
3.1 

3.2 
3.3 
3.1 
3.1 
3.0 

3.0 
3.1 
3.0 
3.0 
2.9 

3.4 
2.9 
2.8 

2.8 
2.8 

2.7 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.6 
2.5 

2.e 

2.6 


2.6 
2.0 
2.7 
2.7 
3.0 

3.0 
2.9 
2.7 
2.9 
2.9 

2.5 
2.8 
2.6 
2.5 
2.7 

2.6 
2.7 

2.7 
2.0 
2.6 

2.7 
2.8 
2.7 
2.9 
3.0 

3.0 
2.9 
2.9 
2.9 
2.7 


?7 


2 1 


2.8 


3 


2.8 


4 


2.7 


5 


3.0 


r, 


2.8 


7 


2.7 


8 


2.8 


<j 


2.9 


10 .. 


2.7 


1 

11 ■ 


2.8 


12 


2.9 


13 • 


2.8 


U 


2.7 


15 1 


2.7 


16 


2.5 


17 .. 


3.0 


18 


2.5 


11) 


2.7 


£0 


2.7 


21 




2.6 


22 




.. (^) 


23 


&.20 
10.10 
11.30 

12.40 
12.40 
11.00 
11.80 
10.70 
D.IO 




24 




25 




26 




27 




28 




2t> 




30 




31 











* Frozen. 
Estimated monthly discharge of Blax:k River at Neillsville, Wis., for 1905-6. 



April (6 30) 

May 

June 

June 

August 

September .. 

October 

November .. 
De<.'omber . 



Month. 



Discharge in second-feet. 



Maximum. Minimum 



1906. 



April 

May 

June 

July 

Auiynist 

S4'ptHinber 

Ootobf^r 

November 

December (1-19) 



3,900 

6,910 

23,000 

23,060 

635 

4,.'M0 

2,570 

870 

685 



8,700 

5,180 

2,570 

635 

750 

9:«) 

1.250 

2.400 

1.44X) 



mum. 


Mean. 


177 


1,036 


267 


1.768 


205 


3,a40 


205 


3.840 


60 


229 


80 


918 


20 


750 


205 


302 


150 


290 


635 


3.860 


473 


1,450 


126 


730 


20 


184 


2KJ 


188 


105 


274 


44 


298 


205 


73:J 


424 


874 



Note.— Values for 1906 are goml, except July and August, which are fair. During the 
frozen period the discharge probably .♦*eIdoui exceeded 500 second-feet and attained a 
minimum of at least 150, and probably much less. 
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Rating table for Black River at Neillsville. Wis., for 1905 and 1906. 



Gaffe 
height. 


Discharge. 
Sec. 'feet. 


height. 


Discharge. 


Gage 
height. 


Discharge. 


heighth. 


Discharge. 


Feet. 


Feet. 


6Vc 'feet. 


Feet. 


Sec-feet. 


Feet. 


Sec. feel. 


2.10 


20 


3.60 


338 


5.10 


1,185 


7.20 


2.850 


2.20 


26 


3.70 


379 


5.20 


1,250 


7.40 


3,aj0 


2.80 


84 


3.80 


424 


5.30 


1.315 


7.60 


3,250 


2.40 


44 


8.90 


473 


5.40 


1,385 


7.80 


3,460 


2.50 


5i\ 


4.10 


525 


5.50 


l,ri.5 


8.00 


3,680 


2.60 


70 


4.1C 


579 


5.»'0 


l,5-.i5 


8.20 


3,900 


2.70 


88 


4.20 


6:^5 


5.70 


1.600 


8.40 


4,120 


2.80 


ia> 


4 30 


092 


r 5.80 


1.675 


8.60 


4,340 


2.90 


126 


4.40 


750 


5.90 


1,750 


8.80 


4,580 


8.00 


150 


4.50 


810 


6.00 


1,825 


9.00 


4,820 


8.10 


177 


4.60 


870 


6.20 


1.985 


10.00 


6,020 


3.20 


2a5 


4.70 


930 


6.40 


2.14.'i 


11.00 


7.300 


3.30 


23^ 


4.80 


990 


6.60 


2,310 


12.00 


8.700 


8.40 


267 


4.90 


i.a->5 


6.80 


2.480 






3.50 


301 


5.00 


1.120 


7.00 


2,660 







Note.— The above table is applicable oLly for opeD-channel cooditions. It is bated apon 8 
discharge measarements made during 1905 and 1906. .It is well defined between gage heights 3.3 
feet and 7.7 feet. Beyond these limits the discharge ia only approximate. 



WATEE POWEBS. 

It is many years since Black River was used for lumbering, and 
as the surromiding country is well settled, it seems likely that the 
near future will see a demand for the available water powers. These 
powers, while not of the largest, are so situated as to be cheaply 
developed. The river has no large tributaries, but many of its nu- 
merous small feeders are now developed and used to run grist and 
saw mills. At the present time several projects are being exploited 
which look to the employment of these powers by interurban electric 
railroads and other enterprises in near-by cities. 

Darn Site in Sections 1 and 2, Township IS North, Range 8 East. — 
Chapter 20G, Laws of 1903. granted a chai-ter to the La Crosse and 
Xorthem Railway Company to build a dam not exceeding 24 feet 
above low water mark, either on lot 5 of section one or on lot 7 
of sccticm 2, both in ToAvnship 18 north, Range 8 west. The drainage 
area alx)ve this ]x>iiit is about 2,200 miles, so an ordinary low 
water flow of at least 500 second feet would be expected equivalent 
to L320 theoretical horsepower. 

The construction of this dam has not as yet begun. The utiliza- 
tion of this |X)wer would be of special importance to the proposed in- 
terurban between La Crosse and Black River Falls. 

Blach Biver Falls Dam, — The first dam in the river is at Black 
River Falls and is of timber construction. The power developed 
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!i|f 



.i 




FIr. 1. DAM AT BLACK RIVER FALLS. PARTLY CARRIKI) AWAY BY HKIH WATER. 




Fir. 2. ROSS EDDY TX HIGH WATER. BLACK RIVER. 
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BLACK RIVER, 177 

is owned by the city of Black Eiver Falls, with turbines working 
under a head of 13 feet, and by J. J. McGillivray, with turbines un- 
der a head of 16 feet. The present tailrace could be lowered 3 or 
4 feet, and the crest of the dam could be raised the same amount 
without flooding. This improvement would give a total head of 
20 feet. The turbines now installed develop about 345 horsepower, 
which is used to run an electric light plant, a sash and door mill, a 
wagon shop, and a grist mill. 

Chapter 491, Laws of 1905, granted to the present owner the right 
of increasing the head of the dam 4 feet. The drainage area above 
this point is about 1,570 square miles. A view of this dam, at 
time of high water is shown in Plate XXXII. 

Black River Falls to Neillsville. — ^Because of the high, rocky 
banks and high gradient of this river, dams of 15 to 20 feet head 
could be installed nearly every 2 or 3 miles between Black River 
Falls and l^eillsville, but only a few of the largest undeveloped 
powers will be described. 

The first dam site above Black Eiver Falls is located near the 
south line of Section 1, Township 21 north, Eange 4 west, just below 
the Chicago, St. Paul, Minneapolis and Omaha Eailway bridge. At 
this point the rocky banks form a narrow gorge and are high enough 
to furnish a head of 30 feet or more. This site belongs to the 
Black Eiver Improvement Company, of La Crosse, Wisconsin, 
Twenty feet would develop all the fall to center of section 17, town- 
ship 22, range 3 west. 

Northeast Quarter Section 17, Township 22 North, Range S West, 
Dam Site. — At this point the banks of the river are high and steep. 
Between this point and the railroad crossing at Hatfield the river has 
a total fall of nearly 50 feet, all of which could be developed at this 
point by a dam not to exceed 500 feet in length. This dam site is 
less than three miles frofa the main line of the Clhicago, St. Paul, 
Minneapolis and Omaha Eailway. 

Hatfield Dam Site. — The legislature of 1903 granted a charter 
to build a dam at Hatfield, in section 3, township 22 north, range 
3 west, to E. G. Boyton and Orlando Holway, but said charter was 
to be void unless the dam were constructed before the end of 6 yean. 
This charter provided for a head of 35 feet. It is reported on good 
authority that active steps are now being taken to improve this power. 

12 
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Surveys 'have been made and preliminary plans drawn for a dam 
at Hatfield with a head of 50 feet and this includes a canal from 
the head of this proposed dam extending downstream about 2 miles. 
Such a canal would develop a total head of 86 feet by one power 
plant. But the 50 foot dam would cover up the next important 
dam site above, viz. : 

The '"Dells" Dam. — This old logging dam is located in Section 18, 
Township 23 north, Range 2 west, at the head of a rapids which com- 
prise a fall of 25 feet in a distance of less than a mile. A 30-foot 
dam in the sitj of the present "Dells" dam would back the water to 
the foot of Eoss Eddy and this head, in connection with a short canal 
belQw the present dam, would develop a total head of 40 feet. 
!^ Boss Eddy Rapids. — ^Ross Eddy, a view of which is shown in 
Plate XXXIII comprises a fall of 26 feet in a distance of a mile. 
The total fall in the river between the mouth of O'Niell Creek and 
Cunningham Creek, a distance of 3% miles, is 45 feet. Mr. L. B. 
Ring of Neillsville has a charter for a 20-foot dam in either Section 
22 or 26, Township 24 north, Range 2 west, granted in 1901. Near 
the southeast corner of Section 22, Township 24 north, Range 2 west, 
the river is flowing due east but in the next 2,000 feet it turns 
abruptly and flows south for a distance of 2,000 feet when it turns 
abruptly again to the west. Mr. Ring has proposed to build a 20- 
foot dam in the S. E. 1/4 of section 22 and then by a short canal 95 
rods long (in earth) cut off this long bend and deliver the water to 
the turbines below the bend under a head of 42 feet. The outlet of 
such a canal would be in a favorable place for the power house be- 
cause of its protection from ice and floods. 

Weston Rapids, — These rapids, including a fall of 2*0 feet are 
located in Section 2, Township 24 north, Range 2 west, about 2 miles 
from Neillsville, a city of 2,200 inhabitants. Nineteen feet of fall 
are concentrated in a distance of 4,000 feet. Both banks are high 
enough at the head of the rapids to enable a dam to be built with a 
head of about 18 feet. This would back the water up to a point 
4% miles above. 

The right or west bank is high enough to allow of a canal at this 
level to a point nearly opposite the foot of Weston Rapids. While 
expensive, this canal would develop a head of about 35 feet. Even 
with a head of 25 feet the pondage is estimated at 225 acres. 
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At the present time the owners, the K'eillsville Light and Power 
Company, are trying to sell their rights to the city. The occ^onally 
remarkably low water flow of this river makes necessary the installa- 
tion of an auxiliary steam plant whioh greatly reduces the value of 
the stream as a power producer. This extreme low flow may be due 
to the regulation of the flow by the dams at Greenwood and Hem- 
lock. 

Rapids in Section 16, Township 25 North, Range 2 West. — These 
rapids nclude a fall of 14 feet in a distance of about 3,000 feet and 
all in the N. E. ^4 of above section 16. The banks would here 
allow a dam with a head of approximately 20 feet. 

Rapids in Section Jf, Township 25 North, Range 2 West. — About 
1,000 feet north of the south line of section 4 a 15-foot dam could be 
secured at reasonable cost. 

Rapids in Section 21, Township 26 North, Range 2 West. — About 
a quarter of a mile from the south line of section 21 the banks are 
suitable for a dam with a head of 20 feet. This would develop all 
the fall up to Greenwood. 

Greenwood Dam. — ^Under a charter granted by Chapter 470, Laws 
of 1895, the city of Greenwood has constructed a concrete dam near 
the north line of Section 34, Township 27 North, Range 2 West. 
This dam develops a head of 12 feet and the power is used to light 
the city. Between the back water of this dam and the foot of the next 
dam above is a fall of about 10 feet. 

Hemlock Dam. — This dam is located in Section 16, Township 27 
North, Eange 2 West. It was originally built for logging purposes 
and has been repaired and modified several times. At the present 
time the dam develops a head of 18.5 feet. Four turbines rated at 
175 h. p. are installed and used to run a grist and saw mill. The 
power is owned by Theodore Withee. This dam backs the water 
for a distance of 2^4 miles and is the last dam on the river, used 
for power. 

In the 10 miles between the back water of Hemlock dam and the 
Wisconsin Central bridge near Withee the river has a total fall of 
only 38 feet. The banks for the greater part are low and in many 
places swampy, giving no opportunities for the development of power. 

Because of the unusually steep gradient in the branches of Black 
River, a water power of from 10 to 20 feet can be located at frequent 
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intervals on these streams. Several of the many mills in such loca- 
tions report an available head of from 35 to 40 feet. In nearly every 
case timber and rock are found at or near the dam sites. 

Railroads. — That portion of Black River containing the important 
powers is fairly well served by railroads. The river is crossed by the 
Chicago, St. Paul, Minneapolis, and Omaha Railway four times, and 
once each by the Wisconsin Central Railway and the Green Bay 
and Western Railroad. 

Dams on Tri})utarie8 of Black River. 



River. 



Robinson's Creek. 
.do 



Location. 



Owner. 



Head 



-|- 



Sec.25,T.20N.,R.4E.| 
Sec.l9,T.aON.,R.5E. 



do . 



Q. W. Brenner 

Sec.20,T.20N..R.2R; H. B.MiUs Est .. . 

Ettrick oolen Mills 



Besyer Creek > Seo.30,T.20N..R. 7E 

do I Galesville 



do . 



Sec.30,T.20N .R 7E.; 

Sec.29,T.19N.,R.HE. 

Melrose 

Merrillan 



Mill Creek 

Doaglas Creek.. 
Hall Creek... .. 
'SquawCreek j Sec.21,T.2lN.,R.4E. 



do 

Robinson's Creek. 
Sailor Creek 



Galesville Mill'g Co. 

Beaver Valley Roller 
Co 

N. Bend Milling Co.. 

Melrose Mill 

Andrews and Co 

Squaw Creek Woolen 
Mills 



... do do . . . , 

8ec.22,T.20N.,R.4El 
Perkinstown I 



F. L. Diederich 



16 
20 
12 

10 
14 

10 
37 
34 
12 

13 

10 
10 
12 



Tnrbine. 
H. P. 



SO 



40 

20 
150 

55 
100 
90 
25 

S3 



25 



Use of power. 



Flonr and feed. 

nndeveloi>ed. 

Saw and plan* 
ing. 

Manafactnre of 
woolens. 

Floor and elec- 
tric light. 

Flonr and feed. 

Flonr and feed. 

Flour and feed. 

Flour and feed. 

Manufacture of 

woolens. 
Undeveloped. 
Undeveloped. 
Saw mill. 



^ 
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CHIPPEWA RIVER SYSTEM. 



Topography and Drainage. — The Chippewa drainage system has 
its source in over a hundred lakes, large and small, with many con- 
necting swamps, near the Michigan boundary and only 20 miles from 
Lake Superior. The drainage area has a length of 180 miles, a max- 
imum width of 90 miles, and an average width of nearly 60 miles. 
The general direction of the drainage, except in the extreme Westr 
em part, is toward the southwest. Chippewa Eiver unites with the 
Mississippi at the foot of Lake Pepin, after a course of 267 miles. The 
total area drained by the river is 9,573 square miles, of which about 
6,000 include the most unsettled region of northern Wisconsin. This 
area includes the ridiest forests of the State, of both soft and hard 
timber. Although lumbering operations have been very active here 
for many years, considerable pine timber still remains, chiefly at the 
upper headwaters, but it is fast disappearing. Most of the large 
tracts of pine lands are owned by large corporations, and many of 
them are reached by long lines of legging railroads, which in many 
cases have been purchased by the trunk-line railroads and made a 
part of their systems. The extensive use of such railroads has greatly 
relieved the rivers of the burden of transporting logs, and correspond- 
ingly added to the value of the rivers for water-power purposes. 

The main line of drainage runs very nearly along the central line 
of the basin, but the name of Chippewa River is not given to this con- 
tinuation of the principal stream. The river divides 112 miles from 
the mouth ; one branch, the prolongation of the line of drainage, called 
the Flambeau, rises in the lakes near the Michigan line, at an eleva- 
tion of a little over 1,600 feet above the sea ; the other branch, rising 
farther west and flowing more directly south, receives the name Chip- 
pewa. The Flambeau drains 1,983 square miles, while Chippewa 
Eiver, above their junction, drains only 1,777 square miles. About 
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56 miles above this junction the Chippewa again divides into East 
and West branches, the one flowing from the northeast, the other from 
the north, draining, respectively, 278 and 480 square miles. 

The lakes of this region are situated in two widely separated groups, 
one in the extreme northeastern part, at the headwaters of Flambeau 
Eiver, and the other in the northwestern part, at the headwaters of 
what is kno\vn as the main stream and of Eed Cedar River. The 
remainder of the area is almost devoid of lakes. The wooded regions, 
however, include very large areas of cedar and tamarack swamps. 

Geology. 

The pre-Cambrian crystalline rocks form the underlying strata in 
the area above Chippew^a Falls, w^hile below that point they are re- 
placed by the Cambrian sandstone. The entire area above Ohippewa 
Falls is covered with glacial drift, so that the rock appears only in 
the river bed. The country Is level or rolling. In the southern part 
. of the area the rivers have eroded deeply into the drift and rock, but 
in the northern portion they have not cut much below the surface. 

With only a few exceptions (the most notable one at Eau Claire) 
all the many and important water powers on Chippewa River are 
found in the region of the pre-Cambrian crystalline rocks, but be- 
cause of the deep drift the powers on the upper streams occur as bowl- 
der rapids. 

PEOPOSED KESERVOIR SITES. 

Ac<?ording to detailed surveys made by United States engineers, 
this drainage area is favored with an unusual number of excellent 
sites for reservoirs. A list of these sites, with valuable data con- 
ceiTiing them, is given in the following table: 
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Proposed United States Government dams on Chippewa River.^ 





Len 
Dam. 


?th. 
Dike. 


Maximum height. 


Drainage 


Location and name. 


Dam above 
low water. 


Dike. 


area above 
reserToir. 


East Branch Chippewa River: 

Bear L«»ke 

Little Chi(»r Lake 


Feet. 

1.015 
710 

1,235 
90C 
260 
320 


Feet, 
200 

160 
100 


Feet, 

19.5 
24.0 

25.7 
2>.5 
vJ.5 
23.0 


Feet. 
8.5 


8q. mil€9. 

244.5 
57.5 


Went branch Chippewa River : 

Moose Lake 

Pakwawang Lake 

Court Orei lies 


1.5 
5.0 


214.3 
257.2 
114.0 


Chippewa River. Paint Creek. .. 


3,943.1 


Total 


4,740 

336 

250 

2,500 

170 
250 
297 


460 






4,830.7 


Butternut Creek, BnttArnut Lake. 


10.0 
15.0 
15.0 

10.0 
w.O 
15.0 


2!5" 

10.5 

10.0 


40.0 


Manif^nish River, Rest Lake 

North Fork KJambeaii, iiear Creek. 
Dore Flarobean: 

Round Lake 

SquHW Lake .... 


75 
2,000 

250 




211.6 
154.5 

63.0 
49.0 


Turtle River, Park Lake 


174.0 








Grand total, 


8,543 


2,785 







5,512.8 



iRept. Chief Eag. U. S. Army, 1880, p. 1648. 



Proposed United States Government dams on Chdppewa River — Continued. 



Location and name. 



East Branch Chippewa River: 

Bear Lake 

Little Chief Luke 

West Branch Chippewa River: 

Moose Lake 

Pakwawang Lake 

Court Oreilies 

Chippewa River, Paint Creek.. 



Total 

Butteinut Creek, Butternut 

Lake 

Manitouish River, Rest Lake. . 
North Fork Flambeau, Bear 

Creek 

DurnFjambeau: 

Ronnd Lake 

Squaw Lake 

Turtle River Park Lake 



Supply (one- I 
thrd of 30 Capacity of 
inches ram- ; reservoir, 
fall). I 



Cubic jeet. ' 

.'>.677,95l,9ia , 
1,337,6^7,935 ! 

4.976.626.153 \ 
5.972,880,292 
2,647,388,621 
91.569,456,760 



112,181,931,671 

9?8,908.288 
4,897,100,264 

3,107,280,000 

1,382,304,000 

864.2.^,400 

4,026,198.428 



Grand toUl 127,387,9.53,051 25,239.627,525 



Cubic feet. 

1.1IH,148.856 
771.332,009 

2,-01,781,402 

7,692,997.229 

2,647,388,621 

505,336,720 



14,751,986,8;h7 



.585 
1.840 



,>46,400 
,00j,000 



5,406,567,152 



1.303 
731, 
e20, 



,0 6.416 
808,000 
782.720 



Surplus over 
reservoir ca- 
pacity. 



Cubic feet. 

4,564,803.054 
566,295,926 



1,234,723.814 



91.064,120,040 

97,429,944,834 

343,461,838 

t 757.813,112 



79,267, .')84 

132.422,400 

3 405.415,708 



102,148,325,526 



Supply 
from res- 
ervoir for 
90da)s 



Sec-feet 

143.1 
99.2 

J 260.0 

1 989.3 

340.4 

65.0 

1,897.0 

75. R 
1 236.6 

) 6^.3 

167.6 
9«.l 
79.8 



Cost of 

dam and 

dike. 



$25,925 
40,702 

45.000 

fl6,449 

2,492 

60,000 

"240,658 

5,216 
7,665 

47,500 

11,550 
4.000 
9,941 



3,245.7 325,530 



It will be seen from the above table that the systematic operation 
of these proposed reservoirs for this purpose would increase the or- 
dinary low-water flow of the river by 3,245 second-feet for ninety 
days a year, thus about doubling the present available water power 
of the river. Estimated upon a run-off of one-fourth of the annual 
rain-fall, assumed at 30 inches, this increase would be 2,800 second- 
feet for ninetv davs. 
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Experiments now being carried on by the Government in Minne- 
sota on five similarly constructed dams will doubtles? determine 
whether the reservoir system at the headwaters of the Mississippi will 
be extended to include any of the above proposed dams. Probably 
the main obstacle to building such reservoirs at the present time by the 
Grovemment is the fact thw<t, owing to the settling up of this region, 
the land has now become very valuable. The total cost would seem 
to be prohibitive. That the owners of water powers are in favor of 
suoh Governmental control is certain. Besides adding to the amount 
of power, such a system would prevent, in large measure, the danger 
to dams by floods. The building of even a part of these dams would 
have marked economic value. Already private enterprise has devel- 
oped some of the smaller of these reservoirs. 

RAILROADS. 

The logging interests of the river are controlled by the Chippewa 
Falls Lumber and Boom Company, with headquarters at Chippewa 
Falls, a thriving city of about 10,000 population. The largest city 
of this region is Eau Claire, population 17,517, situated at the junc- 
tion of Eau Claire and Chippewa rivers. This city has numerous 
manufactories and sawmills, and is quite a railroad center. From 
its mouth to Chippewa Falls, Chippewa Kiver is paralleled by the 
Chicago, Milwaukee* and St. Paul Railway, and between Eau Claire 
and Chippewa Falls by the Chicago, St. Paul, Minneapolis and Omaha 
and the Wisconsin Central railways, besides an electric line. Chip- 
pewa River, above Chippewa Falls, is reached by the Chicago, St. 
Paul, Minneapolis and Omaha Railway for a distance of about 25 
miles. In addition, the drainage area is crossed east and west by the 
Minneapolis, St. Paul and Sault Ste. Marie Railway and north and 
south by the Wisconsin Central Railway. 

Several railroad lines are projected or being built in this section, 
and the agricultural and manufacturing interests are fast supplant- 
ing that of lumber. Where the timber has been cut the land is being 
taken up by settlers, so that there is but little second-growth timber. 
The people seem prosperous, ajid numerous companies are on the point 
of investing large sums in the manufacturing interests of the neigh- 
borhood, thereby utilizing the undeveloped water powers. 
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RAIXFALL A^"D EUX-OFF. 

The extensive forests of this area combine with the numerous lakes 
^md s^vamps to give a naturally uniform flow by preventing the rapid 
escape of the rainfall into the streams. Since 1903 the United States 
<jeological Survey "has maintained gaging stations near Eau Claire, 
on Chippewa River, and at Ladysmith, on the Flambeau. As a 
result of the operation of logging dams, the minimimi discharge ia 
found to be only 1.6 per cent of its maximum discharge for the year. 
The following tables give discharge data of Chippewa River at Eau 
Claire, covering the period from November 14, 1902, to December, 
1907, and also a monthly summary of the same. 



Discharge measurements of Chippewa River at hightoay J>ridge, Shawtoton near 
Eau Claire, Wis,, 1902 to 1907, 



Date. 



1902. 

November is... 
December «... 
December 28... 



1903. 



Hydro«rrapher. 



Width. 



Feet. 



Area of 
section . 



If. R. Stockman 

... do 

... do 



January 17.. 
February 17, 

March 9 do 

April e do 

May 5 do 

June 15 do 

July 10 do 

AufiTUSt 20 do 

September 5....... do 

•October 13 [.... do 

November 24.. ' — do 

1904. 

January lU... 

May 14 

May 24 

June 7 — V'*- 
July 13.... \... 

Auirast 28 

September 19. 
October 12. 



L. R. Stockman 
... do 



Jr. 



B. Johnson, 

.... do 

Johnson nnd Hanna. 

E. Johnson, Jr 

.... do 

.... do 

.... do 

F. W. 



Hnnna.. 

"October IS ; — do 

November 89... I' B. Johnson, Jr. 

1005. 

May 28 

June 14 

July 12 

AuffQSt 12.. 

1906. 



January 21. 

April 25 

June 9 



S. K. Clnpp ... 
M. S. Brenran 
... do 



M. S. Brennan 

... do 

... do 



310 
385 
370 
426 
354 
329 
32» 
405 
487 
324 



200 
427 
355 



425 

3o5 



Squnrt 

feet. 

3,606 
2,809 
2,798 



2,509 
2,315 
2,8Tr 



Mean 
velocity. 



5,726 

4,761 
2,372 
3.626 
4,687 
2,281 



2,429 
4,272 
4.074 
6,815 
3,770 
2.768 
3,122 
7,118 
6,137 
2,847 



4.004 

s.ian 

3,565 
.H.062 



2,772 
4.868 
3,616 



Feet per 
second. 

3.88 
1.03 
1.09 



.79 

.17 



4.60 

1.64 
3.61 
1.8S 
2.21 
3.25 
1.54 



3.42 
3.10 
4.62 
2.10 

.82 
1.47 
5.43 
4.76 

.80 



3.66 
3.83 
2.09 
1.89 



1.00 
3.51 
2.19 



height. Discharge 



Feel. 

8.70 
4.45 
4.60 



4.15 
3.80 
4.85 

7.40 
11.85 
4.70 
9.25 
5.13 
6.20 
8.77 
4.90 



3.80 
8.40 
7.60 
11.25 
6.55 
4.20 
5. 25 
14.80 
13.10 
4.44 



8.80 
10.72 
6.56 
5.00 



4.82 
9.45 



Second- 
feet. 

11,194 
2,871 
3.063 



n,97» 

n,7r9 

«8.81S 
10,688 
26.466 

4,107 
17,167 

4.336 

8.088 
15,067 

3,5U 



2,454 

14,610 

12.630 

26,270 

7.918 

2,274 

4,581 

38,680 

29,200 

2.281 



16,110 
19,606 
7,489 
3,918 



»2,7«1 
17,071 

7.965 



* Froeen. 

* Partly froeen. 

» Ice measurement: river partly open. Gage height to bottom of Ice, 3.92 feet: ice 1 to 
1.2 feet thick. Discharge was about 75 per cent of the open-channel rating for gage 
height, 4.82 feet. 
Note.— Width is the actual width of water surface, not including piers. Area of sec- 
ttion is the total area of the measured section, including both moving and still water. 
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Discharge measurements of Chippewa River near Eau Claire, Wis,, in 1907. 

I 
Date. I Hydroffrapher. , Width. 



1907. 

April 2 A. H. Horton. 

Jane 15 G. A.Gray. 

July 15 1 

August 16 

September 22. . i 
September 19. . ' 
September 27.., 

October 21 i 

November 16..' 
December 19 . . 



Feet. 



450 
351 
3S4 
167 
466 
S75 
871 
197 
222 
207 



I 



Area of ' Mean Gaso 'tv. u 

section. velocity. | height. Discharge. 



8f,. ft. 

5.666 
3,427 
2,974 
1,900 
6,874 

4. an 

4.206 
2,291 
2,281 
2,179 



Ft. 



per tec.\ 

4.72 
2.02 j 
1.56 I 
1.27 

4.53 i 
2.98 I 
2.77 

1.54 I 
l.oO I 
1.13 



Feet. 

11.78 
6.06 
5.87 
4.21 

12.92 
8.0C 
7.95 
4.87 
4.60 
3.9 



8ec.-ft. 

26,722 
6,910 
4.637 
2,417 
28,846 
12,110 
11,657 
3,520 
3.343 
2,469 



On December 19 the river was half frozen over. 

Ice unsafe. Velocity under Ice estimated by velocity at the edge of ice. 



Discharge measurements under ice of Chippewa River near Eau Clairet Wis,, 

in 1908. 



Date. 


Hydrographer. 


Width. 


Area 
of sec- 
tion. 


Mean 
velo- 
city. 


Gage 

height 

Water 

sur. 


Dis- 
charge 


Av. th. 
of ice. 


Depth 

of 
snow. 


1908. 
February 15 


Feet. 
G. A. Gray 330 


Sq.ft. 
2.665 


Ft. per 
sec. 

1.04 


Feet. 
4.7 


Sec -ft 
2,780 


.8 


No. 



Record ice thickness, winter, JU07-S, 

Date. 

Feet. 

14 River closed. 

15 Thickness of ice O.S 



Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 



-0.5 
0.6 
0.8 
0.1^ 
0.8 



Feb. 25 River opened up. 
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Mean daily gage height in feet, of Chippewa River near Eau Claire, Wis., No- 
vernier U, 1902, to December SI, 1907, 



Day. 



1., 
*.. 

4.. 

«,. 
7.- 
«., 

0.. 
10.. 
11.. 

13.. 

u.. 

IS.. 

17., 
18.. 
IS.. 
10.. 

n,. 

H.4 






1902. 



Nov.! Dec. 



13,W 

!?.«) 
13. 0& 

11.3,"i 

r.40 
T,00 

a. 00 

5.» 



i.£0 
4.iS 

4.00 

i.OG 
4.10 
4.16 
i.SO 
4.45 
4,19 
4,5% 
l.«9 

4.ao 

4.10' 
4.30 
4.2& 

4. an 

4.« 
4.50 
4. TO 
4.30 
4,W 
B.IO 
4.flf> 

4.«' 
4,m 



1903. 



Jan. 



Feb.! Mar. Apr. iMay.iJnne, July. Aag.; Sept. Oct. Nov. Dec. 



4.30 
4.33 

4.15 

4,20^ 

4,40 

3.00 

4.15 

4.40 

4. 

4. 

4. 

4.05' 

4.75 

4.00 

4.85 

4.30 

4.3V 
4.6S 
4.40 

4.m 

4, 
4.Sh^ 

4.45 
3.«0 
4,W 
4.10 

4.10 

4.J5 
4.06 



3.70 

4.2^ 

I.IC 

4.0C 

4.1D 

4.05 

4.15 

4.15 

4,00 

5, 

3.80 

3. 35 

il.90 

a.w 

3.90 
4.5Q 
4.10 
4.15 
4. 

4.e5 



3.3A 



4.M 
4.06 
3.00 

3.&^ 



;i.30 
3.75 
3. 85 

a.w 

3.75 
3.75 
3.^ 
4.10 

4,ao 

5.0* 

b.m 

9.00 

T.oe 

3.30 
3.06 
.\00 

r.oo 
r,55 
II. ao 

13.«6 



4.aol i3.a& 



10.85 



3.§0 n.TO 



10. 4^ 
9.40 
3.75 
3.K* 
7.7f 
7. OP 
V } 
3.SD 



7. If 
7.4fi 

7. as 

7.40 
7.K 
T.DO 

^.00 
7.80 
3.15 
7.70 
7.^ 
7.60 
7.«J 
7.50 
d,7^ 
GM 

8.S0 

G.4<l 
Q.40 
3.80 
3.56 
7.1.'^ 
7.0r 
7.30 
11 .TT 



12.80 
13.10 
1?.15 
11 .aj 
11. £6 
10. SO 
10.30 
0.90 
l*.li> 
7*06 

12.00 
13.361 
13.40 
13.^ 
11.35 
10.45 
9.00 
9.15 
3.15 
3.30 
9.50 
O.OA 
fi.lO 

10. SO 
13.50 
IS. 15 
18.70 
18.10 



_l 

CM 

(4 

0> 

(0 

<') 

C») 

0.35 

5.45 

6.45 

5.96 

0.50 

5.90 

3.75 
i 

4.9^ 
4.ffi 
4.90 
4. 30 
S.15 
4.70 
i>50 
4. SO 
4.1.5 
4.3£ 
4.15 
8.75 
4.30 
4,30 
4.W 





_ 

5.0& 


5.90 






7.K 


8.00 


5.53 


9. Of 


5.30 


8.0 


7.00 


5.53 


10. at 


6.35 


5.06 


7.3& 


5.45 


13,50 


e.as 


5.as 


9.00 


6,50 


i&.sa 


r.ao 


5.76 


11. eft 


5.35 


15.30 


3.ia 


6.4& 


11.05 


&20 


13.7f 


3.00 


5.35 


11.60 


5.16 


11.30 


11.05 


3.30 


11.15 


5.10 


lO.SCh 


(J»70 


3.00 


11.3& 


5.06 


3.40 


7.56 


S.Q5 


10. oe 


6.30 


10.10 


7.26 


9.15 


9.9b 


5.00 


9.95 


0.76 


u.m 


&.i& 


5.00 


s^m 


o.aa 


u.w 


».on 


5.05 


3.10 


3.00 


lfl.75 


B.dO 


5.30 


7.8& 


9.«5 


17,86 


3.45 


5.40 


7.30 


6.10 


13. SO 


7.7& 


4.% 


0.50 


0.30 


17.46 


T.Tt) 


4.9^ 


3.8fJ 


e,85 


15.60 


7.40 


4.95 


5.S36 


0,00 


13.45 


7.65 


i.m 


3.70 


5.10 


11.90 


7.0fi 


4.15 


3,15 


5.15 


10.60 


7.05 


4.ao 


3.1^ 


T.50 


3.35 


8.75 


4.35 


ft.ao 


5.6D 


9.15 


8.70 


4.^ 


3,00 


5.10 


7.30 


8.56 


4.35 


3.20 


5.15 


7.80 


8.30 


4.35 


ii.as 


5.9^ 


7.00 


8JF 


4.00 


5.05 


4.7!) 


T.65 


5.0fi 


4.R5 


.5.ar 


5.4f 


7.05 


c.ia 


4.00 


9.15 


5.30 


7.0o 


ff.lO 




s.r 


.^.:^ 


7.05 


fi.ir 


.'..... 


5.10 


5.30 




5. go 





(1) 

(M 

(^) 

O) 

(^) 

4.30 

4.36 

4.50 

4.30 

4.70 

4.56 

4.50 

4.70 

4.86 

4.75 

4.70 

4.00 

4.35 

4.66 

4.00 

4.60 

4.80 

4.70 

4.80 

4.00 

4.40 

3.40 

8.70 

3.00 

3.00 

3.40 



1 Observer nbsent. 



Day. 



Jan. 



Feb 



Mar. Apr.j May 



JuDe. 



July 



Aug. I Sept. 



Oct. I Nov. 



Deo. 



19W.I 



24.90 
25.15 



25.00 



1. 
2. 
3. 
4. 
5. 
6 

I:::::::::::::':::::: 

9 I 24.80 

10 ' 

11 

12 

13 

14 

15 

16.. 
17., 
18.. 
19.. 
20. 
21., 



M.80 



»5.00 



05.00 



«5.10 



24. 
25. 
23. 
27. 



*5.00 



"o.ao 



29 «4.70 

30 

81 



»4.80 



*4.95 



4.45 
4.07 
4.45 
4.37 
4.32 

5.r» 

5.96 
0.45 
0.10 
5.72 
5.06 
6.10 
5.32 



0.25 
6.72 
6.50 
6.5e 
6.60 
7.17 
7.60 
9.10 
0.67 
9.T2 
9.70 
9.32 
9.06 
8.S2 
8.50 
7.55 
7.25 
7.50 
8.38 
8.20 
8.13 
7.4s 
8.05 
8.50 
9.36 
10.63 
10.45 
9.13 
9.55 



9.00 
8.66 
S.6fl 
8.28 
8.10 
8.03 
10.13 
8.50 
8.83 
9.36 
9.26 
8.85 
8.T8 
10.20 
8.00 
8.20 
7.56 
7.22 
7.66 
0.93 
10.30 
0.30 
6.83 
7.33 
9.20 
12.00 
13.48 
13.33 
12.02 
10.67 
9.20 



8.46 
7.65 
7.06 
8.85 
9.00 
10.96 
11.30 
lO.SJ 
9.S6 
8.92 
7.96 
7.80 
7.8D 
7.45 
7.80 
8.a'» 
«.25 
5.50 
6.10 
G.20 
3.50 
6.90 
5.80 
5.50 
8.95 
5.56 
7.75 
7.00 
7.75 
7.00 



8.10 
8.52 
8.28 
8.02 
10.33 
10.12 
9.63 
8.93 
7.22 
7.10 
7.20 
6.72 
6.60 
5.88 
5.07 
5.55 
5.35 
5.60 
5.50 
5.10 
5.47 
6.06 
4.75 
3.93 
4.07 
4.90 
4.80 
5.00 
4.88 
6.45 
5.Q0 



4.42 
4.80 
4.38 
4.78 
4.32 
4.12 
3.45 
4.G2 
5.10 
5.42 
6.35 
4.33 
4.12 
3.50 
3.80 
4.56 
4.821 
4.85 
4.78 
7.20 
5.26 
4.75 
4.68 
4.00 
5.00 
5.40 
8.15 
3.58 
5.55 

4.9e 

4.52 



4.58 
6.05 
8.18 
7.52 
8.30 
7.30 
7.52 
7.12 
0.72 
7.96 
5.03 
5.28 
5.42 
5.35 
5.38 
5.42 
7.10 
4.80 
4.89 
4.27 
4.30 
4.35 
5.10 
4.24 
5.76 
8.18 
7.61 
6.93 
9.81 
0.66 



6.31 


6.79 


3.93 


6.24 


6.84 


3.92 


8.27 


6.80 


3.98 


6.66 


6.61 


8.46 


5.30 


5.91 


4.42 


6.27 


6.41 


4.28 


4.82 


6.08 


4.29 


9.13 


5.36 


4.28 


7.86 


5.35 


4.87 


13.35 


5.60 


4.86 


15.07 


5.36 


4.20 


14.93 


5.00 


4.34 


13.15 


6.27 


4.39 


11.38 


4.93 


4.80 


10.30 


6.26 


4.34 


9.17 


5.42 


4.32 


8.10 


5.30 


4.15 


8.00 


5.47 


4.19 


7.08 


5.20 


4.53 


0.85 


4.98 


4.29 


8.36 


5.28 


4.84 


9.26 


5.23 


4.37 


9.42 


5.74 


4.55 


9.00 


4.77 


4.38 


8.78 


4.94 


3.81 


7.81 


5.10 


4.19 


8.02 


4.85 


4.56 


7.22 


4.55 


. C) . 


7.56 


4.54 




7.30 


4.46 




6.85 







1 RIvor froz«>n over Jnnnary 1 to March 18, 1904, but open about 200 to 
one-fourth mile below bridge. 

2 Ice 2.0 ff»et thick at grnge: 1.0 foot In mlflfUe of channel. 
8 Ice 2.5 feet thick at gage: 2.5 fe<»t in middle of channel. 

♦ Ice 2.0 feet thick at gage: 2.0 feet in middle of channel. 

B Ice 2.0 feet thicker at gage: 1.0 foot in middle of channel. 

• Ice 2.5 feet thick at gage; 2.5 feet in middle of channel. 

T River frove December 28 to 31. "• 

« Ice 2.0 feet thick at gage; 2.0 feet in middle of channel. • 



300 feet above and 
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Mean daily gage height, in feet, of Chippewa River near Eau Claire r 
Wis,, November 14, woj, to December Si, i.905— Continued. 



Day 



JaD. Feb. Mar. | Apr. May. June ; July. Aug. I Sept. Oct. Nov. Dec. 



1905. 
1 I (1) . 






2 ' 4.36 






8 1 






4 '.::::: 






6 1 

6 


4.80 


4.20 


7 






8 1 ... 






9 ■ 4.40 




4.50 


10 I . 


11 : 






12 1 . . . . 




4.30 
4.30 
4.25 
4.10 
4.50 
4.50 
4.65 
4.40 
4.46 
4.55 
5.50 
6.20 
7.10 
7.80 
8.90 
10.40 
11.80 
13.20 
13.00 
12.90 


13 

14 


5.30 


11::::::::::::: *«» 




17 i.. 




IS ■ 

19 


5.38 


20 1 




21 '!'."* 




22. A trr 




S::::::: » 


24 :...... .. 




25 

26 .. 


4.95 


27 1 




28 ' 




89 5.17 




SO 

31 



12.00 

10.20 

ll.SO 

10.50 

10.40 

10.80 

10.20 

9.80 

9.20 

8.90 

8.70 

7.40 

6.75 

6.65 

6.10 

6.75 

6.20 

7.00 

5.00 

6.45 

5.40 

6.40 

5.05 

5.30 

5.80 

6.30 

6.50 

4.80 

6.05 

4.85 




6.80 


6.60 


6.76 


6.20 


4.35 


6.30 


4.S5 


6.10 


4.75 


6.80 


6.10 


6.50 


5.26 


6.10 


6.06 


6.65 


5.30 


5.75 


6.90 


6.10 


4.90 


4.90 


6.45 


6.36 


5.10 


6.90 


6.35 


5.85 


6.70 


5.40 


4.45 


6.65 


4.45 


7.70 


5.60 


10.70 


5.25 


7.00 


7.40 


10.10 


7.30 


10.80 


8.90 


10.30 


5.S5 


9.20 


6.20 


8.40 


6.40 


6.60 


8.30 


8.50 


5.30 


6.00 


5.00 


6.00 


7.80 


7.90 


6.20 


6.20 


6.20 





5.15 
6.56 
7.80 
6.56 
4.90 
4.90 
7.50 
6.00 
4.8.^ 
4.80 
5.50 
7.90 
6.20 
5.90 
5.25 
6.40 
7.85 
7.80 
7.90 
8.95 
8.50 
8.65 
8.36 
7.90 
7.66 
7.20 
7.10 
7.00 
6.60 
6.50 
6.40 



6.70 
6.15 
6.4€ 
6.75 
6.66 
6.75 
6.10 
6.30 
6.05 
6.10 
6.60 
5.60 
5.70 
6.80 
5.20 
6.20 
6.50 
6.00 
6.60 
6.46 
6.40 
4.60 
6.20 
5.00 
5.20 
6.70 
6.06 
5.70 
6.70 
6.0»> 



4.75 
5.15 
4.85 
6.05 
4.40 
5.40 
5.40 
5.90 
6.85 
6.85 
6.30 
6.90 
6.S0 
5.25 
5.00 
4.00 
4.70 
4.80 
4.70 
4.70 
4.65 
4.86 
4.65 
4.60 
4.10 
4.80 
4.00 
4.65 
4.55 
4.T0 
4.T0 



Daily gage height^ in feet of Chippewa 


River near 


Eau Claire, Wis 


., for 1906. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 

10.30 
6.22 
9.00 

>r.i3 

6.20 
7.18 
6.80 
9.65 
9.82 
9.24 
8.00 
8.92 
7.56 
7.50 
5.84 
6.74 
6.42 
7.30 
5.22 
4.90 
5.02 
5.60 
8.51 
6.28 
5.04 
6.11 
6.41 
6.88 
8.87 
6.54 


July. 

6.88 
8.44 
6.64 
6.12 
6.42 
5.76 
7.62 
4.35 
6.20 
5.22 
6.1s 
5.32 
4.96 
5.13 
5.25 
6.5S 
6.29 
6.28 
5.60 
5.72 
6.78 
4.30 
4.32 
5.04 
6.69 
5.82 
4.77 
4.88 
3.56 
4.72 
4. 52 


Aug. 

5.72 
5.06 
4.30 
4.34 
3.52 
4.29 
7.92 
5.51 
6.27 
7.87 
5.62 
3.68 
6.«d 
5.05 
4.62 
4.61 
4.52 
6.81 
6.08 
4.03 
4.56 
4.77 
8.73 
6.28 
10.20 
5.32 
8.33 
5.54 
9.33 
6.6© 
6.50 


Sept. 

8.95 
4,76 
5:23 
9.56 
5.82 
4.88 
6.36 
4.96 
4.48 
6.25 
5.35 
4.79 
4.82 
6.04 
6.12 
6.50 
7.78 
6.84 
6.59 
6.33 
6.68 
6.25 
6.45 
7.68 
6.70 
6.34 
6.95 
5.62 
6.22 
5.38 


Oct. 

6.82 
5.28 
6.60 
6»40 
5.18 
4.85 
4.26 
4.24 
4.62 
4.36 
6.40 
6.34 
6.04 
8.65 
4.82 
4.90 
4.64 
5.12 
4.46 
6.39 
4.84 
6.50 
5.88 
7.02 
6.26 
8.61 
9.10 
8.54 
8.32 
7.64 
7.60 


Nov. 


Dec. 


1 


4.02 


4.91 


6.73 


8.38 
9.57 
10.90 
12.27 
13.48 
12.46 
12.25 
12.35 
12.90 
13.65 
13.50 
12.99 
12.95 
13.73 
14.86 
14.71 
13.55 
12.62 
12.08 
11.60 
11.36 
11.20 
10.41 
10.02 
9.02 
9.26 
8.76 
8.45 
8.07 
7.86 


7.66 
7.56 
7.79 
8.30 
8.78 
8.52 
9.00 
9.00 
6.78 
7.16 
7.44 
6.88 
6.69 
10.06 
10.28 
8.77 
7.39 
7.95 
8.28 
6.60 
7.66 
6.06 
6.82 
10.06 
6.75 
8.16 
9.82 
10.94 
11.06 
9.82 
9.45 


7.29 
7.04 
7.19 
6.99 
6.74 
6.67 
6.66 
6.76 
6.78 
7.20 
6.80 
6.92 
6.65 
6.64 
5.95 
6.55 
6.20 
6.40 
6.76 
6.64 
6.68 
6.76 
6.10 
5.96 
5.22 
6.15 
6.87 
7.18 
7.43 
7.34 


6 91 


2 


6.36 


3 






6.81 


4 






6.02 


5 


4.95 


5.46 


6.04 


6 


5.56- 


7 1 






6.26 


8 




5.15 


6.08 


9 i 


6.05 


6 07 


10 1 ... 


4 86 


11 






6.28 


12 


5.19 


5.21 


6.34 


is::::::::::::: :::::: 


5.56 


14 


4.25 








5.46- 


15 


5.00 


4.96 


5.76 


36 


6.12 


17 






6.65 


IS 








5.42 


19 




5.24 


4.95 


5.46 


90 


4.21 


5.06- 


21 






5.04 


28 




5.09 




6.14 


28 




4.76 


21 


6.13 






6.41 


25 






6.42 

4.88 
5.32 
6.42 
5.28 

6.60 
7.47 


4.66- 


20 




5.23 


4.56 


27 




4.89 


28 






4.81 


29 


4.65 




4.82 


go 


4.38 


SI , 




4.82 



Note.— RlTer frozen January 1 to March 30. From January 1 to about February 20- 
and March 25 to 30 there was an open channel west of the gage which varied in width 
during this period from 60 to 180 feet. The river was open about 150 feet below the- 
gage January 1 to Febmary 15 and about 50 feet above the gage throughout the ice- 
period. The following comparative readings were talsen: 
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Mean daily, gage height, in feet, of Chippewa River near Eau Claire, Wiscon- 
sin, for 1967. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


5.00 
6.96 

4.74 
4.81 
4.T2 

4.58 
4.78 
4.81 
4.96 

6.02 

4.97 
4.71 
4.69 
5.01 
5.20 

5.10 
5.99 

4.80 
*6.17 






13.47 
12.26 
11.05 
11.03 
11.65 

11.48 
11.19 
10.38 
9.93 
9.51 

9.63 

8.7S 
8.59 
7.98 

8.a 

7.69 
7.^4 
7.88 
7.19 
6.S3 

6.48 
6.86 
6.27 
7.10 
7.17 

7.31 
7.32 
7.11 
7.?J» 

7.11 


7.66 
7.S0 
7.4* 
7.65 
7.51 

7.23 
7.07 
7.80 
7.26 
7.25 

7.20 
6.57 
6.96 
7.57 
9.18 

9.53 
9.98 
9.46 
9.25 
8.78 

8.50 
8.25 
7.51 
8.66 
8.50 

8.91 
8.17 
9.05 
7.T2 

7.8r 
7.« 


7.69 
7.34 
7.06 
6.89 
6.73 

6.18 
6.62 
6.53 
6.04 
6.16 

6.29 

5.S3 
5.94 
6.13 
6.13 

6.40 
6.89 
6.96 
6.10 
6.83 

5.73 
6.53 
5.04 
6.67 
6.54 

6.46 
6.25 
5.97 
5.96 
5.67 


5.79 

6.T7 

5.79 

5.6 

6.47 

8.94 

7.89 
6.76 
6.33 
6.04 

5.4 

5.18 
5.12 
4.87 

r.i8 

5.88 

5.7 

4.61 

5.06 

5.32 

4.57 
6.48 
5.45 

4.98 
5.13 

4.81 
4.64 
4.63 
5.04 
5.20 
4.13 


4.1 

4.25 

4.19 

3.80 

4.53 

4.4 

4.87 

4.45 

4.59 

4.48 

4.38 

4.97 
5.1 
4.31 
4.19 

4.21 
4.8 
3.8 
5.08 

5.97 

6.34 
4.94 
4.69 
4.69 
4.65 

4.42 

4.64 
4.49 
4.41 
4.66 
4.3 


8.79 
4.03 
4.34 
4.34 
4.81 

4.3 
4.16 
3.74 
4.01 

4.17 

4.4 
4.34 
4.69 
4.04 
8.93 

4.13 
4.49 
4.66 
8.13 
13.33 

13.86 
13.93 
11.63 
10.66 
9.23 

8.33 
8.06 
8.09 
7.19 
7.75 


6.34 
6.99 
6.13 
5.61 
6.T8 

6.56 
6.46 
5.60 
6.28 
5.37 

6.46 
4.79 
4.59 
6.49 
6.46 

7.04 
6.46 
4.71 
4.60 
4.TO 

6.39 
4.84 
4.09 
5.49 
5.36 

6.17 
4.40 
3.96 
4.69 
4.66 
4.68 


6.01 
6.05 
5.18 
6.13 
4.45 

5.15 
6.90 

5.m 

4.80 
4.86 

4.16 
4.38 
6.03 
4.40 
4.44 

4.67 
4.46 
5.20 
4.67 
4.74 

4.87 
4.89 
4.^7 
4.48 
4.75 

4.63 
4.69 
4.41 
4.43 
4.39 


4.81 


2 






8.51 


s 






3.60 


4 






3.9 


5 






8.97 


tJ 






4.83 


7 






4.36 


8 






8.63 


9 






4.85 


10 






4.43 


11 






4.81 


12 






4.84 


IS 






4.80 


14 




H.90 
4.79 

5.06 
4.86 
4.96 
5.58 
5.75 

6.45 
6.42 
7.68 
8.38 
10.16 

12.C7 
13.41 
14.58 
14.34 
15.00 
15.04 


4 16 


15 


3.36 
3 86 


15 


17 


4.30 


18 


4.4 


19 


4.65 


20 


8.87 


51 






4.60 


22 






8.86 


23 






8.6 


24 






4.28 


25 ' 




8.29 


50 ; 




4.00 


'^:::::.:::: ::..::. 




3,88 
3.80 


28 




29 




3.14 


30 , 




8.99 


31 















Comparative water and ice gage readings of Chippewa River near Eau Claire, 

Wis. 



Date. 


Water 

surface. 


Top of 
ice. 


Thickness 
of ice. 


1906. 
January 20 


4.3 


4.8 


1 


January 24 


1.1 


January 29 


4.05 

4.9 

4.95 

5.06 

5.3 

5.0 

5.26 

6.1 

5.25 

5.75 

5.45 

6.15 


4.96 

5.0 

6.15 

5.25 

5.4 

5.05 

5.35 

5.3 

6.45 

5.8 

5.5 

6.26 


1.1 


Februar\' 1 


1.1 


February 6 


1 2 


February 9 


1 4 


February 12 


1 6 


February 15 


1 7 


February 19 


1.9 


February 23 


1.5 


February 26 « 


1 3 


March 1 


.9 


Mardi 5 


1.0 


March 8 


.8 


March 13 


1 5 


March 15 


4.95 
4.95 


5.05 * 
5.05 


9 


March 19 


9 







Fluctuations of dc'.ly gage heights during the open period are due almost wholly to 
"flooding for logs" by lumbermen. 
1 Frozen. 



CHIPPEWA RIVER, 
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Hating table for Chippewa River near Eau Claire, Wis., from November SO, 

1902, to March 12, 190SA 



h^SSt. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 




Second- 




Second- 


1 


Second- 




Second- 


Feet. 


leet. 


Feet. 


feet. 


1 Feet. 


feet. 


Feet. 


feet. 


3.2 


« 840 


i.o 


1.985 j 


4.7 


3,870 


5.4 


6,150 


8.3 


MO 


4.1 


2,166 


4.8 


3,610 


1.5 


5,410 


d.i 


1.056 


4.8 


2,845 1 


4.9 


8,860 


6.6 


5.670 


3.5 


1,190 


4.8 


2.635 


5.0 


.4,110 


6.7 


5.980 


8.7 


1.490 


4.5 


2,940 


5.1 


4,870 


5.8 


6,190 


3.8 


1,065 


4.0 


3,150 


5.2 


4,690 


6.9 


6,450 


8.9 


1,826 




1 


5.8 


4,890 


6.0 


6,710 



» To be used only when river is frozen. 



Rating table for Chippewa River near Eau Claire, Wis,, from March 12, 190S, 

to December 1, 190S. 



height. 


Discharge 


Gage 
height. 


Discharge 


Gage 
height. 


Discharge. 


height. 

i 


Discbarge. 




Second- 




Second- 




Second- 


i 


Second- 


Feet. 


feet. 


Feel. 


feet. 


Feet. 


feet. 


' Feet. 


feet. 


3.8 


2,160 


6.7 


6,290 


7.6 


11,310 


11.0 


23,810 


8.9 


2,840 


5.8 


0,580 


7.7 


11,610 


11.2 


24,070 


4.0 


2,680 


5.9 


6,770 


7.8 


11,910 


11.4 


24,830 


4.1 


2,780 


6.0 


7,010 


7.9 


12,210 


11.6 


25,600 


4.2 


2,99D 


6.1 


7,270 


8.0 


12«,510 


11.8 


26,860 


4.8 


8,180 


6.2 


7,590 


8.2 


13,160 


12.0 


27,110 


4.4 


8,830 


6.3 


7,790 


8.4 


13.790 


12.5 


29,010 


4.5 


8,540 


6.4 


8,090 


8.6 


14,450 


18.0 


30,910 


4.6 


8,760 


6.5 


8,810 


8.8 


15,180 


13.5 


32,810 


4.7 


3,960 


9.^ 


8,970 


9.0 


16,810 


14.0 


34,710 


4.8 


4.200 


6.7 


8,890 


1 9.2 


16,580 


Ii.5 


86,610 


4.9 


4,420 


6.8 


9,090 


9.4 


17,260 


15.0 


88,510 


5.0 


4,640 


6.9 


9,350 


9.6 


17,990 


15.5 


40,410 


6.1 


4,860 


7.0 


9,610 


1 9.8 


18,750 


16.0 


42,310 


5.2 


5,090 


7.1 


9,890 


» 10.0 


19,510 


16.5 


44,210 


5.3 


5,890 


7.2 


10,170 


1 10.2 


20,270 


17.0 


46,U0 


5.4 


5,670 


7.3 


10,450 


' 10.4 


21,030 


17.5 


46,010 


5.5 


5.810 


7.4 


10,780 


1 10.6 


21,790 


18.0 


49,910 


5.6 


6,060 


7.5 


11,010 


1 10.8 


22,560 







Bating table for Chippewa River near Eau Claire, Wis., from January 1 to 

December SI, 1904. 



heigK. 


Discbarge. 


height. 


Discharge 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


Second-ft. 


Feet. 

1 


Second- ft. 


Feet. 


Second-ft. 


Feet. 


Second-feet. 


4.0 


1,790 


5.1 


4,990 


6.4 


8.100 


9.0 


16,680 


4.1 


1,980 


5.2 


4.660 


6.6 


8,720 


9.5 


18,380 


4.2 


2.180 


6.3 


4.990 


6.8 


9,390 


lO.O 


20,080 


4.3 


2,300 


5.4 


5.200 


7.0 


9.990 


10.5 


21,780 


4.4 


2,610 


5.5 


5.480 


7.2 


10,650 


11.0 


23,480 


4.5 


2,840 


5.6 


5.760 


7.4 


11,310 


11.5 


26,210 


4.6 


3,080 


5.7 


6.040 


7.6 


11.970 


12.0 


28,960 


4.7 


8,330 


5.8 


6,820 


7.8 


12,690 


13.0 


80,500 


4.8 


3,5&0 


6.9 


6,610 


8.0 


13.290 


14.0 


34,480 


4.9 


3.860 


6.0 


6,900 


8.5 


14,980 


15.0 


40,000 


5.0 


4,120 


6.2 


7,490 
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Rating table for Chippewa River near Eau Claire, Wis., for 1905. 



Gage 
height. 


Discharge. 


Gage 
1 height. 

1 


Discharge. 


GAge 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


Second- ft. 


Feet. 


Second' ft. 


t^eet. 


Seeond-/t. 


Feet. 


Second-feet 


8.60 


'7S0 


6.40 


4.830 


7.60 


10.290 


11.40 


82.410 


s.eo 


900 


6.60 


6.060 


7.80 


10,870 


11.60 


28.160 


8.70 


1.170 


6.00 


5,860 


, 8.00 


11.460 


11.80, 


88.950 


8.80 


1.880 


6.70 


6.610 


8.20 


12.080 


12.00 


24.750 


S.flO 


1.600 


6.80 


6.740 


8.40 


12.610 


12.20 


26.660 


4.00 


1.800 


6.90 


6.970 


8.60 


18,200 


12.40 


20.850 


4.10 


2.010 


0.00 


6,800 


, 8.80 


13.800 


12.60 


97,180 


4.S0 


2.2bO 


0.10 


6.480 


> 9.00 


14.400 


12.80 


2r.960 


4.ao 


2,480 


6.20 


0.600 


1 9.20 


16.000 


18.00 


28.750 


4.40 


2.ft40 


0.80 


0,900 


9.40 


16.1920 


18.20 


29.660 


4.50 


2.850 


0.40 


7,140 


9.60 


16,200 


13.40 


80.890 


4.00 


8,0T0 


6.50 


7.380 


9.80 


16.980 


18,60 


81.210 


4.70 


3.290 


6.00 


7.630 


10.00 


17,600 


18.80 


82.110 


4.80 


3,510 


6.70 


7.880 


10.20 


18.2B0 


14.00 


88.000 


4.90 


8,730 


0.80 


8,130 


10.40 


18,900 


14.80 


88,900 


5.00 


8,960 


6.60 


8.890 


10.60 


19.640 


14.40 


84.800 


6.10 


4,170 


7.00 


8,060 


10.80 


20,820 


14.60 


86.700 


5.20 


4,890 


7.20 


0.180 


11.00 


21,000 


14.80 


86.600 


6.30 


4,610 


7.40 


9.T20 


11.20 


21.690 







Rating table for Chippewa River near Eau Claire, Wis., for 1906. 



8.60 


1.040 


4.90 


8,820 


6.30 


7,360 


8.40 


18.600 


8.60 


1,210 


5.00 


4,050 


6.40 


7,640 


8.60 


14.240 


8.70 


1,390 


5.10 


4,280 


6.50 


7.920 


8.80 


14.890 


8.80 


1,570 


5.20 


4.520 


6.60 


8,200 


9.00 


15.650 


8.90 


1,760 


5.30 


4,760 


6.70 


8,480 


9.20 


16.210 


4.00 


1,950 


6.40 


5.000 


6.80 


8.770 


9.40 


16.890 


4.10 


2,140 


5.50 


5,«fi0 


6.90 


9,060 


9.60 


J7,570 


4.20 


2,340 


6.60 


5,500 


7.00 


9,350 


9.80 


18.250 


4.80 


2,540 ' 


6.70 


3.760 


7.20 


9,980 


10.00 


18.950 


4.40 


2.740 1 


5.80 


6.020 


7.40 


10,530 


11.00 


22,550 


4.50 


2,950 


5.90 


6.280 


7.60 


11,180 


12.00 


26.850 


4.60 


3,160 1 


6.00 


6,550 


7.80 


11,730 


18.00 


80.850 


4.70 


8,380 


6.10 


6.820 


8.00 


12,850 


14.00 


84.500 


4.80 


3,600 1 


6.20 


7,090 i 


8.20 


12.970 


16.00 


88.750 



Note.— The above table Is applicable only for open-channel conditions. It Is based oi> 
discbarge measurements made during 1902-1906. It is well defined between gage heights 
4 feet and 15 feet. 



Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 

1906. 
[Drainage area. 6,740 square miles.] 



Date. 



Discharge. 



Maximum. 



1902. 



November 14-29 
December 5-51 



Sec. -ft. 



Minimum. 



Sec.-ft. 



Mean. 



Sec.-ft. 

14,886 
2,789 



Run-off. 



Per square 
mile. 



Sec.-ft. 



2.20 

.41 



Depth. 



Inches. 



1.39 
.41 



Rainfall. 1 



Inches. 



5.80 
1.92 



* Rainfall for 190e and 19u> Is the average of the recorded precipitation at the following- 
stations: Butternut, Hay ward, Medford, Barron, Eau Claire; that for 1904 includes- 
the same stations with Lhe addition of Stanley and Prentice. 
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Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 

1906 — Continued. 







Ditcharffe. 




Run-off. 




Date. 


Maximum. Minimum. 


Mean. 


Per square 
mile. 


Depth. 


Rainfall. 


1903. 

January 

February 

March 


Sec. -feet, 

3.7SO 

2,940 

81,520 

25,im) 

44.970 

36.990 

38.650 

23.£i» 

61.810 

25.7S0 

5.990 

3,960 


Sec 'feet. 
1.190 
995 
840 
8.060 
11,460 
2.070 
4.750 
3.980 
6.170 
6.770 
2.830 
1.056 


Bee.'/eet. 

2.503 

2.083 

11.678 

11.240 

24.761 

8.720 

14.666 

8.602 

19.584 

13.524 

4.562 

2.865 


Sec feet. 
.38 
.30 
1.72 

i.m 

8.67 
1.29 
2.18 
1.28 
2.90 
2.01 
0.68 
.42 


Inche*. 

.44 

.31 

1.98 

1.86 

4.23 

1.44 

2.51 

1.48 

3.24 

2.32 

0.7ft 

.48 


Inchet. 
.45 
.80 
2.28 


April 


8.07 


May* 

June^ 

July 


6.45 

1.95 
7.70 


Au^st 


5.35 


September 

October 

November 

December 


7.58 

8.57 

0.»d 

.84 


The year . 
January 


51.810 


840 


J0.395 


1.54 


21.05 


a.77 
.51 


February 












1.06 


March li>-31 

April 


8.255 
22.220 
32,900 
24.510 
21.170 
13.790 
19.480 
40.400 
9.478 
2.900 


i.ueo 

7.640 
7,7iM) 
4.390 
1.647 

660 
2,264 
3.612 
2,748 

380 


4.6S2 
14,660 
16.960 
12.600 
8.625 
3,778 
7.801 
15.170 
5,576 
2.230 


.686 
2.16 
2.52 
1.87 
1.26 

.661 
1.16 
2.25 

.827 

.831 


.3391 

2.41 
2.90 
2.09 
1.46 
.647 
1.29 
2.5tf 
.928 
.332 


1.56 
2.01 


May 


4.83 


June 


6.14 


July 


3.13 


Au^St 


4.27 


September 

October 

November 

December 1-27 . 


4.89 

.17 
1.79 


The year . 
1906. 
March 18-31 












86.a 




31.240 
24.750 
28.360 
60.580 
22.060 
14.100 
80,320 
14,250 
7,380 
5,970 

10.400 
6.T70 
3,820 
1,140 
1,330 
2.910 
1,120 
4,570 
2,700 

3.000 


2.640 
3.510 
5.740 
5.625 
2.535 
2.535 
3.730 
3.510 
3,070 
2,010 

24,900 
13.500 
10.000 
5.350 
6.220 
6.970 
6,270 
8,310 
4.610 

4,025 


13.610 
10.184 
12.660 
20.368 
8.626 
5.867 
8.970 
8.041 
5.437 
3.8Z1 

3.69 
2.00 
1.48 

.794 

.923 
1.03 

.990 
1.24 

.714 

0.597 


2.00 
1.51 
1.8B 
3.00 
1.28 
.870 
1.33 
1.19 
.807 
.687 

4.12 
2.31 
1.65 

.92 
1.06 
1.15 
1.07 
1.38 

.82 

0.688 


1.04 


Aorll 




1.68 


SSy ....::::..::: 




2.17 


June 




3.20 


July 




1.48 


August 




l.OO 


September 




1.48 


October 




1.37 


November 




.900 


December 




.654 / 


1006. 
April 


38,100 
22,700 
20.000 
13,700 
19.600 
17,400 
15,900 
10,600 
9,000 

a8,900 
b 




May 




June 




July 




August 




September 




October 




November 




December 




1907. 
January 


1 


February 

March 






C39,000 

81,100 

18,700 

11.190 

12.150 

6.400 

32,600 

8,200 

6,250 

3,200 


3.750 
7,200 
8,075 
5,300 
2,050 
1,400 
1,276 
1,750 
2.150 


16.150 
14.675 
12,600 
7,225 
5,300 
2.800 
7,700 
4,550 
3.000 


2.28 
2.17 
1.S7 
1.07 
.786 
.415 
1.18 
.676 
.53« 
.248 


2.63 
2.42 
2.16 
1.19 
.907 
.478 
1.32 
.78 
.5117 
.286 




April 




May 




June 




July 




August 




September 

October 




1 


November 




December 


400 1 1.675 



















^ May 31 estimated. 

' 1 to 6, inclusiye. estimated. 

Note.— Values for 1906 are excellent. During January, February, and March the 
flow probably seldom exceeded 3,000 second-feet and may have attained a minimum of 
1,500 Hecond-foet, or less. 

a For first 19 days. b Frozen, c For last 18 days only. 
13 
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Rating table for Chippewa River near Eaw Claire, Wis., for 1906. 



Gam* 


Dis- 


Qikge 1 


Dis- 


Oige 


Dis- 


! Gaire 


Discharge. 


height. 


charge. i 


height 
Feet. 


charge. 


height. 


charge. 


i height. > 


Feet. 


Sec -feet. 


Sec.-fteL 


Ffet. 


Sec.fert. 


Feet. 


Sec. -feet. 


3.50 


1,040 


4.00 


3.320 


0.30 


7.300 


\ 8.40 


13.600 


3.60 


1,210 


5.00 


4.050 


0.40 


7,010 


8.60 


14,240 


3.70 


1,890 


5.10 


4,280 


6.50 


7,930 


8.80 


14.S00 


3.80 


l.-WO 


5.20 


4,520 


6.60 


8.200 


9.00 


15.550 


3.90 


1,700 


5.30 


4,7(50 


0.70 


8.480 


9.20 


16,2M 


4.00 


1,950 


5.40 


5,000 


0.90 


8.no 


9.40 


16,8W 


4.10 


2,140 


5.50 


5,250 


O.IW 


9,060 


9.60 


17,570 


4.20 


2,310 


5.00 


5,500 


7.00 


o.av) 


9.90 


18,2=^) "• 


4.30 


2,540 


5.70 


5,700 


7.20 


9.930 


10.00 


18,9')0 


4.40 


2,740 


5.80 


o.oeo 


7.40 


10.539 


11.00 


22,5r.O 


4.50 


2,950 


5.90 


6.280 


7.fll> 


11.130 


12.00 


26,350 


4.00 


3,100 


0.00 


6,550 


7.S0 


11,730 


13.00 


30,350 


4.70 


3,380 


6.10 


6.a» 


8.00 


12,350 


14.00 


34,500 


4.S0 


3,600 


6.20 


7,090 


8.20 


12,970 


15.00 


3S.730 



Note— The nhovo table iR appHcnhle only for opcMi-rhannel rondltlons. It Is based 
on (llschargw measurements mu«le during 19ut?-100b'. It is well dellne<l between gage 
heights 4 feet and l-'> feet. 



CHll'PEWA RlVKl? AT OHTPPEWA FALLS, WIS. 

The Uiiitod States Weather Riireau has maintained a station ai 
this point simv 1000. June 1, 1000, the U. S. Geoh^gical Survey 
began making discharge measurements at the highway l>ridge, 2,500 
feet below the dam at Chippewa Falls. 

The channel is straight for 500 feet above the station and for a 
considerable distance beljw. The left bank is low and liable to over- 
flow; tlie right bank is formed by a railroad embankment, which is 
under water in high A^mmIs. The bed oi the stream is gravel and sand 
and is ])rol)ably j>ermaiu»nt. The current is swift. 

Discharge measurments are made from the l(>wer side of the steel 
highway bridge. The initial point for soundings is the inner face of 
thr right abutement at the dow^lstream .^id(\ The gage is an iron 
stall* attache*! to the downstream face of the first j»ier from the right 
bank. The gage readings for 100r> were furnished by X. O. Swift, 
the Tnited States Weather Bureau observer at Chippewa Falls. The 
river stage <luring the "sawing season'' fluctuates v^ry ra]>idly 
at times, due to the storage of water at Holcombe by the lumber com- 
pany. This reservoir is opened two or three times a week to flood 
logs to the .<awmill. A measurement was made at this station on 
•Tune 1, 11>0(), by ^F. S. Brenuan, giving the following results: 

Width, 721 fec»t: are^i, 4,700 .<;(piare ftX't: gage- height. 0.70 feet; 
discharge, 18,000 second-feet. 
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Daily gage height, in feet, of Chij^pewa River at Chippewa Falls, Wis,, 

for 1905. 



Day. 



Mar. 



Apr. 



May. 


Jane 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


4.0 


8.2 


2.0 


1.7 


2.3 


1.6 


3.9 


4.0 


2.3 


1.8 


1.5 


1.4 


1.8 


Z.Q 


4.2 


5.0 


2.4 


1.0 


1.5 


3.0 


3.4 


4.4 


4.0 


2.3 


1.4 


4.6 


1.8 


3.2 


5.0 


3.1 


2.0 


1.3 


1.8 


1.5 


3.1 


5.1 


3.6 


2.4 


1.5 


1.5 


1.3 


3.0 


5.4 


3.1 


2.3 


3.0 


1.8 


1.2 


3.0 


4.5 


5.1 


1.0 


19 


1.5 


1.0 


3.0 


2.6 


6.0 


1.5 


%.ti 


1.4 


1.2 


3.8 


2.3 


5.6 


2.0 


2.4 


2.4 


1.2 


3.8 


2.0 


5.1 


2.3 


1.5 


1.5 


3.3 


3.6 


1.8 


5.0 


1.5 


1.3 


1.6 


1.3 


3.4 


2.3 


4.0 


1.6 


1.9 


1.7 


1.3 


3.3 


2.» 


3.9 


1.6 


1.2 


1.8 


1.4 


3.2 


5.8 


3.5 


2.0 


1.7 


3.0 


1.6 


2.7 


5.0 


3.3 


2.4 


1.4 


3.2 


a.7 


2.6 


2.3 


2.3 


2.7 


1.3 


6.5 


1.8 


2.5 


4.3 


3.5 


•1.8 


1.4 


3.6 


1.8 


2.8 


4.4 


1.8 


2.0 


1.3 


2.6 


1.5 


3.3 


2.9 


1.5 


1.9 


1.2 


2.8 


1.6 


3.0 


3.0 


1.9 


1.7 


1.5 


2.5 


1.7 


2.8 


1.8 


2.0 


1.1 


1.8 


2.8 


2.0 


2.7 


4.0 


2.4 


1.3 


4.0 


3.0 


2.3 


2.6 


5.7 


1.0 


1.0 


1.8 


6.8 


2.4 


2.2 


2.4 


1.6 


1.8 


4.5 


3.8 


3.0 


2.0 


3.8 


2.5 


1.5 


2.8 


3.5 


5.1 


2.2 


5.5 


2.7 


1.6 


4.2 


2.5 


5.0 


2.5 


6.6 


2.8 


1.5 


1.8 


2.3 


5.0 


3.0 


a.s 


3.3 


1.2 


2.7 


2.5 


4.9 


3.3 


5.9 


1.0 


1.0 


1.5 


2.4 


4.6 


3.4 


. 5.7 




1.6 


1.8 




3.8 





1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 




28 

29 




30 






3.6 



5.0 
4.3 
5.6 
6.3 
8.0 
7.9 
7.8 
8.0 
9.0 
9.8 
9.9 
9.5 
9.6 
10.0 
U.5 
11.4 
10.6 
9.3 
8.8 
7.4 
S.^ 
7.8 
7.4 
7.0 
7.3 
0.3 
5.6 
6.0 
4.4 
4.2 



3.0 
2.7 
2.4 
2.2 
2.0 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 



Note.— There were ice cooditloos January 1 to March 31; also December 13 to 31. 



Mean daily gage height, 



in feet, of Chippewa River at 
Wis., for 1907. 



Chippewa Falls, 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1 




9.5 
8.0 
7.5 
7.3 
8.0 
7.9 
7.6 
6.9 
6.6 
5.5 
5.4 
5.0- 
5.2 
4.4 
4.3 
4.2 
3.9 
3.8 
3.6 
3.5 
3.4 
3.3 
2.9 
2,8 
3.6 
4.0 
3.8 
3.9 
3.8 
4.0 


3.9 
4.0 
3.9 
4.2 
4.0 
3.9 
3.8 
3.9 
3.8 
3.7 
3.8 
3.5 
3.4 
3.7 
5.5 
5.9 
6.9 
6.6 
6.0 
6.3 
5.2 
4.8 
4.6 
4.8 
4.7 
4.9 
4.4 
4.7 
3.5 
4.0 
4.1 


4.0 
3.9 
8.5 
3.4 
3.3 
2.6 
8.0 
3.3 
2.7 
2.6 
2.7 
2.9 
2.4 
2.6 
2.8 
2.7 
2.0 
2.4 
2.6 
2.8 
2.2 
2.1 
2.2 
2.4 
3.4 
3.0 
2.7 
2.6 
2.4 
2.3 


2.2 
2.1 
2.2 
2.3 
3.2 
8.5 
2.9 
2.4 
2.3 
2.1 
2.2 
1.9 
1.7 
1.6 
1.4 
1.6 
1.6 
1.4 
1.6 
1.7 
1.3 
1.9 
1.9 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 
1.7 
1.0 


1.0 
1.1 
1.2 
1.0 
1.2 
1.3 
1.2 
1.3 
1.2 
1.3 
1.2 
1.1 
1.? 
1.1 
1.0 
1.1 
1.0 
.9 
1.0 
1.2 
1.3 
1.2 
1.1 
1.0 
1.1 
1.0 
.9 
1.0 
.9 
.8 
.9 


.8 

.9 

.8 

.7 

.8 

.7 

.8 

.7 

.6 

.7 

.8 

.9 

.8 

.7 

.8 

.9 

1.0 

1.1 

4.0 

8.3 

10.0 

9.5 

8.4 

7.3 

4.3 

6.9 

4.2 

4.7 

2.7 

4.4 


2.0 

1.7 
1.9 
1.7 
1.8 
2.8 
2.8 
1.5 
1.4 
1.5 
1.3 
1.3 
1.3 
1.7 
1.7 
1.8 
1.5 
1.3 
1.3 
1.4 
1.5 
1.5 
1.6 
1.5 
1.3 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 


1.3 

1.4 
1.4 
1.4 
1.3 
1.4 
1.5 
1.3 
1.1 
1.1 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.4 
1.4 
1.4 
1.3 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
.1 
.1 
.9 


.9 


2 




.9 


3 




.9 


4 




.9 


6 




.9 


6 




1.0 


7 




1.0 


8 




1.0 


9 




1.0 


10 




1.0 


u 




1.0 


12 




1.0 


13 




1.0 


14 :::';:;;:::::::: 




1.0 


15 




1.0 


16 




1.0 


17 




1.0 


IS 


1.8 
1.7 
2.2 
2.3 
2.6 
3.5 
4.0 
4.5 
6.6 
7.0 
9.0 
10.0 
11.0 
10.9 


1.0 


19 


1.0 


20 


1.0 


21 


1.0 


82 


.9 


23 


.9 


24 


.9 


25 


.9 


26 


.9 


27 


.9 


28 


.9 


29 


1.0 


30 


1.0 


31.? , 


1.0 



Kote.— River frozen to March 18. 
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Profile of Chippewa River from its mouth to sources 

branches — Continued. 



of East and West 



No 



29 



30 



Station . 



N. E. %, N. E. %, S. 28, T. 36 N.. R 

7 W., Wis. Cent. Ry 

East and West branches Junction .... 

EAST BRANCH. 

Goose Eye rapids liead (foot Little 

Chief Lake) 

Snaptall rapids (Hunters Lake): 

Foot 

Head 

Blalsdells Lake 

Cedar rapids: 

Foot 

Head 

Bear Lake 

River, water level 

Pelican Lake 

River, water level, sec. Id, T. 42 N 

^. 2 W 

Glidden Station 

Source of river 

WEST BRANCH. 

Proposed U. S. dam 

Pakaawan^ Lake 

Moose Lake: 

Proposed U. S. Dam 

Water level 

Partridge Crop Lake 

Source of river 



From 
month. 



Miles. 

185.2 
162.7 



164.7 

166.7 
168.2 

m.7 

173.2 
175.7 
178.2 
181.7 
188.7 

190.2 
201.7 
823.7 



164.5 
16B.7 

178.7 
178.7 
185.7 
206.7 



mce. 


Eleva- 
tion 
above 

sen- 
level. 


Descent 
poi 


between 
nts. 






Between 
points. 


Total. 


Per mile. 


MUeF. 


Feet. 


Feet, 


Feet. 


11 


1,112.0 


48.0 


4.4 


27.5 


1,280.0 


168.0 


6.1 


2.0 


1.323.4 


43.4 


21.7 


2.0 


1,325.2 


1.8 


.9 


1.5 


1,368.8 


43.6 


29.0 


2.5 


1,374.5 


5.7 


2.3 


25 


1,401.0 


29.5 


11.8 


2& 


1,420.0 


16.0 


0.4 


2.* 


1,482.9 


12.9 


5.1 


8.5 


1,442.0 


9.1 


2.6 


5.0 


1.462.0 


20.0 


4.0 


8.5 


1,463.8 


1.8 


.6 


11.5 


1,500.3 


45.5 


4.0 


22.0* 








1.8 


1.286.0 


6.0 


8.8 


6.0 


i.asrjj 


1.2 


.9 


10.0 


1,358.8 


TI.6 


7.2 


.0 


1,361.9 
1,381.4 


3.1 




7.0 


22.5 


3.2 


20.0± 









Distances and drainage areas of Chippewa River. 



River. » 



East and W'est branches (Junction) 

Court Oreilles 

Thornapple (above mouth) 

Flambeau: 

Above mouth 

Mouth >. 

Yellow: 

Above mouth 

Mouth 

Eau Claire: 

Above mouth 

Mouth 

Red Cedar: 

Above mouth 

Mouth 

Chippewa 

1 Station is at mouth of river, unless otherwise stated. 



Distance 

from the 

junction of 

EaKt and 

West 

branches, 

map meas- 

nre 


Drainage 

mrcm aoove 

station. 


MUes. 


Sq. mUea. 




14 
36 


757 

968 

1,383 


53 
53 


l.TTT 
8,761 


90 
90 


4,928 
5,384 


113 
113 


5,760 
6,669 


142 

142 
165 


7,004 
8.961 


9.573 



WISCONSIN SURVEY. 



BULLETIN XX., PL. XXXVI. 




Fig. 1. THE DELLS PAPER AND PULP CO.'S DAM AND MILL. EAU CLAIRE, WIS. 




Fig. 2. BRUNETTE FALLS. CHIPPEWA RIVER. 
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WATER POWERS. 

EaiL Claire. — The first dam site is located about 21/4 miles below 
the mouth of Eau Claire Kiver. According to a recent survey by the 
city engineer, a head of 7 feet could be obtained here. On acxjount 
of its proximity to the city of Eau Claire, this power would have 
especial value. Before improvement there were two rapids in the 
river between Eau Claire and Chippewa Falls, one 1.25 miles above 
the Eau Claire, called the Lower Dalles, with a descent of 10.5 feet 
in a little over 2 miles ; the other about 4 miles below Chippewa Falls, 
called the Upper Dalles, with a descent of 9 feet in about 2 miles. 

The dam 2 miles abo\''e Eau Claire, owned by the Dells Paper and 
Pulp Company, is of the square-timber, crib type on a sandstone 
foundation. It is about 600 feet lonf, 19 feet high, 3 feet wide at 
the top, and with a base of about 8 feet. Eight splash boards are 
used on the crest when necessary, giving a head of 2*6 feet. It would 
be possible to increase the height of the dam so as to develop 32 feet, 
and a bill authorizing this increase is now (March, 1907) pending 
before the State legislature. Such a dam would back the water neCiriy 
to Chippewa Falls, 15 miles above, greatly adding to an already very 
large pondage. This is the most important manufacturing plant on the 
riv^r. The turbine installation is reported as follows: 

Delia Paper and Pulp Company's turhxne installation, 2 miles above Eau Claire. 

Purpose. Horsepower. 

Paper mill 1,306 

Pnlp mill 4,918 

Electric light and power 1,633 

Waterworks 300 

8.946 

A view of this plant is shown in Plate XXXVI. 

Chippewa Falls, — In the 14r.5 miles between the Dells dam and 
Chippewa Falls no power sites are found, the river having a nearly 
uniform slope of 1 foot to the mile. At the latter place, however, 
is a wooilen dam 800 feet long, with a head of 30 feet, owned by the 
Chippewa Falls Lumber and Boom Company. This dam supplies 
power for a large sawanill and also a plant furnishing the city of 
Chipj)ewa Falls with water and electric light. The dam could be 
inad(^ sjov<Tal feet higher, as the local conditions are favorable, but this 
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would interfere with a proposed plant at Paint Creek rapids, 2.5 miles 
upstream, to which point the water now backs. The o^^^lers have de- 
veloped only about 20 feet of head, but this could be increased to the 
full head of 30 feet by blasting and cleaning out the river to the 
wagon bridge below. The power and light company leases 1,000 horse- 
power, using a head of 29 feet. A view of this Jam is shown in 
Plate XXXVII. 




FIjr. 11.-- C'hlppeua River «t Cliinpown Fiilln. 



Paint Creek. — The next rapids, known by this name, are 2.5 miles 
above the Chippewa Falls dam. A flooding dam 520 feet long, with 
a crest 10.5 feet above low water, was formerly maintained here. A 
dam about 800 feet long, with a head of 14 feet, could be constnicted 
at the foot of the rapids at this point. The banks and bed api)ear to 
be sand, intermingled with large bowlders. Stone for construction 
is alnindant and near at hand, and it is likely that a rock foundation 
could be ensily obtained. 

Eafjle Rapids, 4.5 miles farther upstream, in lot 3, sec. 10, T. 29 
X.. K. S., is a good site for a dam, owned by F. G. & C. A. Stanley, 
of Chippewa Falls. A dam GO feet long and 20 feet high would 
back the water three-fourths of a mile above the city 
of Chippewa, where O'Xeil's Creek enters from the west. One 
milc^ above the month of O'Xeils Creek, in Scv. 10, T. 29 X., R. S W., 
is a gorge 700 feet wide, where a 25-foot dam would have solid sand- 
stone for foundations and abutments and would back the water al- 
most to the foot of Jim Falls, 5 miles above. Such a dam would be- 
velop 5,000 t'heoret i(*al hor^^epower. 



O 
25 
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Hcale of fvet 




FliS. 12.— Map of proposod watorpowor flevol'^ninent on thf» CblppCvvu River at 

Davis Falls, Wis. 
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Dacis Falls. — Near the small station of Jim Falls, ou the Chicago 
and Northwestern Kailway, occurs the best opportunity for water- 
power development on Chippewa River. It is owned by W. L. Davis, 
of Eau Claire. Formerly an old flooding dam was located here. The 
river flows over a series of granite ledges 1 to 4 feet high, while the 
banks seem to be of the same rock, covered by a few feet of sandy 
soil. This power is now under development, a company having pur- 
cha-sed all the land needed. The proposed dam, 28 feet high, will be 
located at the head of the rapids. It is designed to furnish power 
for a pulp mill near the foot. The total head obtained by this plant 
will be 55 feet. Fig. 12 shows the plan of the proix>seil devcopment. 
Water is to be conducted from the dam by a canal extending on the 
left bank for a distance of aljout 5,000 feet to high bluffs 100 feet 
from the river bank. The power house w^ill be on the river bank im- 
mediately below. The dam will back the water nearly to Bnmett 
Falls, 0.5 miles above, and will cover the Colton and Chevalley 
rapids. 

Burnett Falls. — One of the best ])owers on Chipi>e\ya River, and 
one most cheaply developed, is found at Burnett Falls (PI. XXXVI), 
located in Sec. 18, T. 31 X., R. 6 W. It belongs to Cornell University, 
which also owiis the adjacent land as well as the water rights. The 
best location for the dam would be about 650 feet above the foot of the 
rapids, where a 35-f(X)t dam would back the water up to the rapids 
at Holcombe, 51/2 uiiles above. The river at the dam site is narrow 
(70 or 80 feet), while the banks are high, granite ledges. A dam 
here would create a large reservoir. It is stated that the plans con- 
template a dam 200 feet long. A steel w^agon bridge has recently 
been built across the river immediately below the dam site. 

Holcomhe Dam. — The next i>ower is at Holcombe, about 3 miles be- 
low the mouth of Jump River, w^here the Chippewa Falls Lumber and 
Boom Company mantains a timber dam, with a head of about 17 feet. 
This is the third dam that has been built here, the others having been 
washed out by freshets. As the lumber intere^sts are fast declining, 
the present dam is being allowed to decay. For power purposes it 
should be replaced by a more substantial structure. The river here 
has a rock bottom, with rather low clay sides, but an 18-foot dam 
could bo constructed on the site of the present structure, w^hieh, to- 
gether with a 15-fo<-»t dam at the foot of the rapids just below (some- 
times called Little Falls), would develop about all the head at this 
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point and would not flood any more valuable lands above. This would 
back the water above Deertail Creek and furnish considerable stor- 
age. 

Mouth of Flambeau. — Of the 14 feet of descent in Chippewa Kiver 
betv/een Holcombe and the mouth of the Flambeau 10 feet are con- 
centrated in the first mile below the latter point. It i§ very likely 
that a dam on this reach would easily develop 15 feet of head. 

It is worthy of note that all the water powers on Chippewa Kiver 
thus frfr described are reached by one or more railroads. Because of 
their availability many of the above powers are likely to be derelopea 
in the near future. Their importance is emphasized by the follow- 
ing statement: Of the 244 feet descent in the Chippewa between 
Chippewa Falls of the Flambeau, 116 feet are concentrated in 5 falls 
and rapids. The building of 10 dams would economically develop a 
total of 213 fieet head in this distance of 43 miles. When fully de- 
veloped these powers will rival in importance the extensive develop- 
ments on lower Fox River between Appleton and Green Bay. 



BRANCHES AND UPPER WATERS. 

Topography and Drainage. — The following statements in regard to 
the water powers of upper Chippewa Eiver, not being based on a hy- 
drographic survey, are necessarily incomplete. Statements concern- 
ing profile, etc., are based on the survey and maps of this region made 
in 1880 by United States engineers in connection with the reservoir 
surveys. Distance and drainage area data are shown in the follow- 
ing table : 

Length and drainage area of the upper tributaries of Chippewa River. 



River. 



I 

We«t Brandi of Chippewa 

Enst Branch of Chippewa 

Court Orellles 

Flambeau 

Jump 

YeHow 

Eaii Cla 1 re 

Red Cedar 



Leoffth (map 


Drainage 


measure. 


area. 


M'les 


Sq. miles. 


35 


iSO 


m 


278 


20 


176 


l.W 


1,963 


6> 


721 


6> 


456 


65 


899 


9.) 


1.957 



In the 10.5 miles between the mouth of the Flambeau and Bruce, 
Chippewa Eiver descends only 0.8 foot per mile, but in the 38.5 
miles between Bruce and the confluence of East and West branches 
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of the Chippewa, in Sec. 2, T. 39 X., R. 6 W., the river descends 216 
feet, an average of 5.G feet per mile. This steep gradient is certain 
to produce many good powers. This reach is, however, devoid of 
railroads except a few logging roads. One of these undeveloped pow- 
ers, called Belills Falls, is located in Sec. 26, T. 38 X., E. 7 W. Its 
owner, the John Arpin Lumber Company, reports that this power is 
<5apable of producing a head of about 30 feet. It is near Eadison, on 
the Chicago, St. Paul, Minneapolis and Omaha Railway. 

East Branch of Chippeiva, — Three important rapids occur in East 
Branch of Chippewa River Between Little Chief Lake and the con- 
fluence of East and West branches, a distance of 2.7 miles, there is a 
descent of 43 feet. Between these points there is a series of rapids, 
"the bed of the river being literally paved with bowlders. The banks 
are from 10 to 20 feet high and the drift a reddish clay." These are 
known as the Goose Eye rapids. Two or three dams could develop a 
head of about 40 feet. 

Above Hunters Lak^, in Sees. 22 and 23, T. 40 X. R. 5 E., occur 
the Snaptail Rapids with an aggregate descent of 43.6 feet. 

Cedar Rapids, the last of importance on this branch, with a de- 
scent of 16 feet, are located in Sec. 9, T. 40 X., R. 4 W., and in the 
2 miles al)ove. The total descent between Blaisdell and Bear Lakes is 
tibout 58 feet, all in a distance of 7.5 miles. Between Bear and Lit- 
tle Chief Lakes the banks vary from 4 to 50 feet in height. A log- 
ging dam has been mai'Uained at the head of the rapids, in Sec. 26, T. 
41 X., R. 4 W., which had a height of 10 feet. Measurements made 
here by L'nited States engineers on June 20 and July 12, 1879, with 
the river respectively 0.6 and 2.1 feet above low-water mark, showed 
ti disdiarge of 381 and 472 second-feet. The river at this point is 
153 feet wide. 

West Branch of Chippewa, — ^AVest Branch of the Chippewa River 
has a drainage area of 480 square miles, or 200 square miles more 
than East Branch, but its descent is considerably less rapid. The 
river has its source in several large lakes at about 1,380 feet above 
sea level. The first undevekq^ed power is located about 1.5 mi\es 
above the confluence of the two branches, in Sec. 34, T. 40 X., R. 6 
W., where the hills approach within 900 feet. The river at this ix)int 
has a width of 121 feet, and here United States engineers made sur- 
veys for a dam with a head of 25.5 feet, which gave a very large re- 
servoir area. A 15-foot head could probably be obtained at reason- 
able expense. Four meajsurements made by United States engineers 
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on August 6, 1779, at a stage only 0.2 foot above low water gave a 
mean discharge of 3G0 second-feet, of 0.75 second-feet per square mile 
of drainage area. This large low-water run-off is double that esti- 
mated for this drainage area. The excess may be explained by the 
steadying action of the large lakes near the headwaters of this river. 

hi the 10 miles between Moose and Pakwawang Lakes West Branch 
descends 71.6 feet, including a series of rapids with sluggish water 
between. The banks are generally from 20 to 30 feet high, with clay 
soil.^ 

Court Oreilles River, — Court Oreilles Eiver has its source at an 
elevation of 1,287 feet in a lake of the same name. The group of 
lakes forming its headwaters have a total area of about 16 square miles. 
A dam at this outlet would need to have a length of 260 feet to secure 
a head of 5 feet, and would store a supply sufficient to deliver 255 
second-feet for ninety days at times of low water. The river is from 
50 to 60 feet wide, and in the first 3 miles of its course is sluggish. 
Thence to its mouth it furnishes a series of rapids, with still reaches 
Ijetween. The most important rapids known as the Court Oreilles, 
are situated within 3 miles from the mouth of the river, which at thia 
point flows over ledges of the pre-Cambrian rocks. The river is 
crossed at its middle point by the Chicago, St. Paul, Minneapolis and 
Omaha Kailway, where the water surface has an elevation of 1,240 
feet. This shows a descent of 47 feet in 10 miles between this point 
and the lake. The lower half of the river is reached by the above 
railway. Unlike either East Branch, West Branch, or any other 
neighboring branches of the Chippewa, Court Oreilles Kiver drains 
a region with a very open sandy soil. A measurement made by 
United States engineers, October 25, 1879, at a stage 0.3 foot above 
low water, showed a discharge at the mouth of Lake Court Oreilles of 
only- 28 second-feet from a drainage area of 114 square miles. It 
seems likely that, becau^ of the character of the soil, part of the 
run-off escapes underground to the west into Xamekagon River. 

Upper Powers, — Because of their present isolation from railroads, 
the chief use of dams which have been maintained on the upper head- 
waters of Chippewa River would lie in their operation as reservoirs 
to improve the powers below. Their location is shown in the follow- 
ing table : i 



iRept. Chief Bng. V. S. Army, 1880, p. ises. 



20G 



WATER POWERS OF WISCOySIN. 



Dams on upper waters of Chippewa River. ^ 



No. 


Location. 


DimeiisiooB '^ 


Reservoir 


Ueiffht. 


Leogrth. 


capacity. 


1 
2 


Chippewa River: 

C'blppewn RIvit: 

NW. 1.4 soc. i8, T. :« X., R. f> W 

Si'c. 2^^, T. 63 N., R. * W 


Feet. 

21 
U 
17 

8 
•20 

7 

8 

6 

10 

♦18 
•18 
♦12 
•15 
♦15 
♦20 


Feet. 
0>5 


Cubic feet. 

13:i, 333,001 
153,331,00c 


a 


Sec. 28, T. H2 X., R. « W 




334,536,000 


4 


West Brnueh: 

SW. \i S\V. 14 sec. 32, T. 42 X., R. 5 W. 
Sec. 12, T. 42 X., R. .'» W 


L23 
♦300 
347 

106 

142 

5C4 

•dOO 
•400 
♦250 

*2:n} 

♦325 

♦300 


f> 




6 

7 


XK. H SE. 14 stKX 14, T. 41 X., R. W. 

Outlet to Pukeguiim Luke, IVW. 14, XW. J/i 

Kec. ;J2, T. 40 X., K. 6 \V 


430,000,000 


8 


Little Chief River, XE. 14 XE. ^,4 sec. 26, 
T. 40 X., R. 7 \V 




9 


East Hrnach, XW. \i SE. V4 sec. 26, T. 41 
X., R. 4 W 


300,000,000 


10 


Thoniapple River: 

Sec. 10, T. 33 X., R. n W 


11 


Sec. 4, T. »? X., R. 5 W 




1? 


Sec. 20, T. 38 X., R. 4 W 




U 


Si^C. 4, T. 35s X., R. 4 W 




14 


Brnunett River, sec. 17, T. 3S X., R. 5 W.... 
Torch River, sec. lU, T. 42 X., R. 4 W 




15 











1 Authority: Xos. 1-4 and <> 9, United Stales engineers: 5 and 10-15*, Chippewa Lumber 
and Room Company. 

2 Dimensions marked with an asterisk (♦> were estimated by the owner, The Chip- 
pewa Lumber and Boom Company. 

* From report of Clilef Euifineer, U. S. Arm.v. 



TRIBUTARIES OF CHIPPEWA EIVEE. 



Flambeau River. 



DRAIXAGE AXD WATER POWERS. 

In size of drainago area, Flambeau River ranks first among the 
tributaries of the Chippewa. Indeed, because of its central loca- 
tion in the drainage basin, it might ])roperly be regarded as the pro- 
longation of the main stream itself. Regardless of its size, how- 
ever, its water power must, in large part, continue for some time 
unused, because of its forested location and its lack of railroad facili- 
ties. The settling of this area will soon justify the extension of 
present railroads and the building of new ones. Flambeau River is 
crossed at Ladysmith by the Minneapolis, St. Paul and Sault Ste. 
Marie Railway, near its center (at Park Falls) by the Wisconsin 
Central Railway, and at its upper headwaters by the Chicago and 
Xorthwestern Railway. 
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During the past year, the Wisconsin Central Kailroad has com- 
pleted its Superior branch from a point near the Black River cross- 
ing on its main line, and already the portion between this terminus 
and Ladysmith is in operation. The Chicago, St. Paul, Minneapolis 
and Omaha Railway has also extended its branch eastward from 
Coudary, crossing the Chippewa River and paralleling the Flam- 
beau for twenty miles west of Park Falls. 

Between Park Falls and Ladysmith is a reach of 50 miles un- 
served by railroad, and yet with no point at a greater distance than 
15 miles from the present railroads. It is significant that the two 
points with transportation facilities, Ladysmith and Park Falls, 
have established large paper and pulp mills and other manufactories. 
The unusually steady flow, the soft water and the proximity of almost 
unlimited quantities of pulp wood should make this river a center 
of the paper and pulp industry. Transportation alone is lacking. 

Flambeau River has its source in the largest number of lakes and 
connecting swamps with the greatest aggregate storage capacity of 
any river in the state. This storage capacity has been increased in 
many cases by lumbering dams built at the lake outlets, but as yet 
many opportunities for the storing of surplus water remain unim- 
proved. These lakes lie in the highest portion of the state, at eleva- 
tions varying from 1,560 to 1,650 feet or more above the sea. 

In order to point out the power possibilities along the Flambeau 
river a survey was made during 1006 from its mouth to a point 120 
miles above. From the data collected, sheets have been prepared 
showing a profile of the water surface, a plan of the river, contours 
along the bank, and prominent natural or artificial features. The 
results of this survey have been published on separate sheets and 
may be had on application to the Director of the Geological Sur- 
vey. 

The levels taken show that the total fall in the 95 miles below 
Park Falls is 419 feet, or 4.4 feet per mile. In the 63 miles be- 
tween Boulder Lake and Park Falls, the river has a fall of 156 feet, 
or only 2.5 feet per mile. 

Following is a profile of the river together with a detailed descrip- 
tion of the falls and rapids along the 114 miles covered by the co- 
operative state and federal survey. 
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Profile ,of Flambeau River from mouth to Boulder Lake. 



No. 



Station. 



Mout'li of river .*. 

SVV. % sec. 34, T. U N.. R. 7 W 

DucomoD rapids, NW. % sec. 23, T. 

34 N.. R. 7 W 

New dam, foot of rapids 

SVV. V4 »ec. 9. T. U N.. R. 6 W 

Ladysmitli. below dam 

Ladysmitb. above dam 

Backwater Ladysmitli dam 

Yellow Banks Rapids foot of 

Little Falls Rapids 

West line of Sec. v T. 35 N. R.. 6 W 
SE. comer Sec. 10. T. 35. N. R.. 5 W 
North line Sec. 11, T. 36. N. R., 5 W 
Foot Big I'alU. S. line Sec. 35, T. 

35. N. R., 5 W 

Head of Big Falls 

N. line S. ^5, T. 30. N. R., 5 W 
N. line S. 19, T. 36, N. R., 4 W 

Rock Isl. Rapids 

Head of Little Cedar Rapids 

4th Pitch Cedar Rapids: foot of.... 
3rd Pitch C^dar Rapids; foot of.... 

?nd Pitch Cedar Rapids; foot of 

1st Pitch Cedar Rapids; head of.... 

Korks of Flambeau 

Flambeau Falls— head of 

Porcupine Rapids foot of 

I own line, towns 37 and 38 N 

N. line Sec. 10, T. 38, R. 3 W 

N line Sec. 3, T. 38, R. 3 W 

N line Sec. 27, T. 38, R. 3 W 

SE. %. SB. %. Sec. 1, T. 36. R. 3 W 
Harnabee Rapids, foot, S. line S. 17, 

T. 39. R. 2, W 

S. line Sec. 15, T. 9, R. 2 W 

S. line Sec. 7, T. 39, R. l W 

Town line— bet T. 39 and 40 

Lower dam— Park Falls, foot of... 

Lower Dam Park Falls, crest 

VVlsconiin Central Ry. Bridge, Park 

Falls 

Below tail-race upper dam Parl^ Falls 
Upper Dam, Park Falls, crest of. 
Rapids, foot of. Sec. NW. %. S. 38. 

T. 41. R. 1 B 

Rapids, head of. N line S. 28, R. 1 E 
Eftst line Sec. 6, T. 41, N. R., 2 E.. 
Rnpids, head of. town line, townn 

41-42 

Manltowish River, junction of Bear 

Creek 

14 



Distance. 



From 
moutlj. 



Miles. 

0.0 
7.0 

9.85 
13.5 
16.9 
20.4 
20.4 
25.4 
27.1 
28.6 
30.4 
32.7 
33.9 

35.0 
90.1 
37.4 

39.0 

41.4 

42.7 

43.7 

44.45 

45.70 

48.9 

50.4 

64.0 

56.5 

oe.o 

65.75 

08.3 

72.3 

73.06 

81.3 

66.6 

91.1 

96.6 

95.6 

97.0 
97.2 
97.4 

103.1 
106.4 
111.9 

114.6 

129.5 



Between 

pOiUtS. 



Miles. 



7.0 

2.25 
4.?5 
3.4 
3.5 

0.0 
5.0 
1.7 
1.5 
1.8 
2.3 
1.2 

1.1 
1.1 
1.3 

2.2 
1.8 
1.8 
1.0 
.75 
1.25 
3.2 
1.5 
3.6 
2.5 
6.6 
3.75 
2.56 
4.0 

5.75 
3.2S 
5.9 
4.6 

4.5 



1.40 
0.2 
0.2 

6.7 
2.3 
6.6 

2.9 

15.0 



Elevation 
above bOa 


Dffscent between 
points. 


level. 


Total. 


Per mile. 


Feet. 


Feet. 


Feet. 


1,050.0 
1.064.0 






14.0 


2.0 


1,070.0 


6.0 


2.7 


1,081.0 


11.0 


2.6 


1,088.4 


7.4 


2.2 


1.099.0 


10.6 


8.0 


1.115.3 
1.117.0 


16.3 




1.7 


0.3 


1.128.0 


U.O 


6.4 


1.137.0 


9.0 


6.or 


1,152.0 


16.0 


8.3 


1,103.0 


U.O 


4,6 


1,173.0 


10.0 


8.3 


1.177.8 


4.8 


4.4 


1.209.0 


32.2 


2.9 


1.217.0 


8.0 


6.0 


1,233.0 


16.0 


7.8 


1.247.0 


14.0 


7.7 


1.264.0 


7.0 


5.4 


1.263.0 


9.0 


8.0 


1.268.0 


6.0 


7.0 


1.279.0 


U.O 


9.0 


1.284.0 


5.0 


1.6 


1,288.0 


14.0 


9.3 


1,311.0 


13.0 


3.5 


1,326.0 


15.0 


6.0 


1,336.0 


10.0 


1.9 


1,355.0 


19.0 


5.0 


1,389.0 


14.0 


5.0 


1,377.0 


8.0 


2.0 


1,383.0 


6.0 


1.0 


1,400.0 


17.0 


5.9 


1,419.0 


19.0 


3.6 


1,496.5 


17.5 


4.9 


1.448.6 


12.0 


2.7 


1.409.0 


20.6 




1.469.9 


0.9 


0.7 


1,471.8 


1.9 


9.5 


1,488.0 


14.2 


28.0 


1,488.0 


2.0 


0.3 


1,506.5 


18.6 


8.0 


1,520.0 


13.5 


2.0 


1.646.0 


29.0 


10.0 


1,568.0 


22.0 


1.6 
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Profile of Flambeau Elver from mouth to Boulder Z/aA;«— Continued. 



No. 


Station. 


Distance. 


Elevation 

above wa 

level. 


Descent between 
points. 


From 
month. 


Between 
points. 


lotal. 1 Jlti. 


45 1 Best Lake, moutli of. sec. 8, T. 42, 
N. R.. 5 B 


141.5 
149.5 
158.5 


12.0 

7.30 
9.5 


i,5err.o 

1,602.0 

i.aes.o 


19.0 

6.0 

-33.0 


1.0 


4<t 


Island Lake, Inlet of 


.0 


47 


Boulder Lake 


8.5 









Authority: 

Numbers 1-43 inclusive, U. S. G. S. and State Cooperative Survey. 
Numbers 44-47 inclusive, U. S. Ensrineer, U. S. Army, datum uncertain. 



DAM SITES ON THE FLAMBEAU EIVEE. 

In the stretch of 20 miles between Ladysmith dain and the mouth of 
the Flambeau, the river has a fall of only 49 feet, and, as will be 
seen from the profile, with only a single concentration of fall. 

During the past year, a concrete dam, 225 feet long, has been 
erected in Section eighteen. Township thirty-four north, Kange six 
west, which develops a head of 18 feet. This dam was constructed 
by the IMenasha Paper Co. This company has installed seven tur- 
bines, rate<l at 3,000 horsepower, all used in the manufacture of 
ground woott pulp. No steam power is used. 

About, three-quarters of a mile above the mouth of Flambeau Kiver, 
the banks are high enough to allow of a 15 foot dam. 

From the foot of Big Falls to the foot of the Ladysmith dam, a 
distance of 15 miles, the river has a total fall of 79 feet-, only 16 feet 
of which have been developed. For nearly the entire distance, the 
river flows between high banks which will allow of two 25 foot dams. 
In this stretch, the river has a width of about 400 feet, the bed of 
the river, and the banks in part, being in the pre-Cambrian rocks. 

Ladysmith Dam. — This is a timber structure, about 350 feet long, 
which devel<)])s a head of M) feet. The owners of this dam, the ^Fe- 
na.^lia Wo<»deii Ware Company, have installed six 45-inch and one 
35-incli turbines. The power is used to run a paper and pulp mill 
an<l also for the manufacture of wooden ware. A view of the dam and 
paper mill is shown in Plate XXXVITT. 

Ladysmith is a town of about 300 inhabitants. Until recently, the 
town had only one railroad, the ^ifinneapolis, St. Paul and Sault Ste. 
Marie, but during 1900 the Wisconsin Central Eailroad built 
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BULLETIN XX., PL. XXXIV. 




Fig. 1. BLACK RIVER AT LOW WATER. NEILLSVILLE. 
(in PreCambrian rocks) 




Fig. 2. LOWER PITCH OF BIG FALLS, FLAMBEAU RIVER. 
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its Ashland branch through the town from a point on the main St. 
Paul division near its Black River crossing. This insures good 
transportation facilities. 

Little Falls Power. — A dam could be located in the northeast 
quarter of section thirty, township thirty-five, range five west, a 
few feet above the back water of the Ladysmith dam, which would 
develop a head of about 25 feet. This would require a levee about 
3,000 feet long in the right bank. Such a dam would back up the 
water over the Yellow Banks Rapids and also Little Falls, but would 
not submerge much land. It is estimated that about 4,000 horsepower 
for 24 hours per day would be developed for nine months i)er year. 

Burnt Islapd Rajiids. — These rapids are located principally in 
Section eleven. Township thirty-five, Range four west, but there is 
swift water for two miles below. The banks are sufficiently high in 
the southeast quarter, Section eight, Township thirty-five, Range 
five west* to allow a dam to l>e here constructed with a head of 25 
feet. This would include the Burnt Island Rapids and back the 
water near.y to the foot of Big Falls. Between the foot of Big 
Falls and the forks of the Flambeau, a distance of 14.5 miles, the 
river. has a fall of 106 feet, or 7.3 feet per mile. 

Big Falls Rapids. — These rapids include by far the most impoP 
tant concentration of fall on the river. They are located principally 
in Section thirty-five, Township thirty-six. Range five west, and ex- 
tend from the south line of above section to a short distance above its 
northern boundary. In this stretch the river flows between high rock 
banks and with but little over half its normal width. A head of 
about 55 feet could be secured by a 20 foot dam at the head of Big 
Falls in connection with a long canal. This would back up the water 
to aboiit the north line of Section nineteen. Township thirty-six 
north. Range four west. A branch logging road from the St. Paul, 
Minneapolis and Sault Ste. IMarie Railroad extends to a point near 
this dam site. A view of the lower pitch of this rapids is shown in 
Plate XXXIV. 

Little Cedar Rapids. — A 20-foot dam near the west line of Sec- 
tion eighteen, Township thirty-six north, Range four west would back 
U]) the water to a point near the foot of the fourth pitch of Cedar 
Rapids in the southeast quarter of section five. 

Cedar Rapids, — These rainds comprise four pitches about a mile 
apart and aggregating twenty-five feet in all. This head could be 
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developed by a dam located near the line between sections five and 
eight. In the three miles between the upper pitch of Cedar Kapids 
and the Forks of the Flambeau, the river has a fall of only four feet. 

Forks of the Flambeau. — 'Sear the center of Section thirty-one 
Township thirty-seven, Eange three east^ are located the Forks of 
the Flambeau. Above this point, the two river valleys are decidedly 
smaller and strangely divergent in course. About 1,000 feet be- 
low the forks, the banks are sufficiently high to develop a head of at 
least 20 feet. Such a dam would back the water in Dore Flambeau 
to the southeast corner of section thirty-three, a distance of about 
four miles; and in Flambeau River the same distance, covering 
Flambeau Eapids and all three pitches of Wannigan Eapids. The 
drainage area of this dam site is 1.760 square imles, or little less 
than at Ladysmith. 

Between the forks of the Flambeau and the Wisconsin Central 
Railway bridge at Park Falls, a distance of 47 miles, the river has 
a fall of 180 feet, or 4 feet p<:»r mile. The total fall in the lower 
half of this stretch is the same as in the iipper half, but the lower half 
has more concentrations. 

Porcupine llapids, — Between the north line of Section thirteen, 
Township thirty-seven, Range four west, a distance of nine miles, the 
river falls only 24 feet, but nearly 20 feet of this could 1k» developetl 
by a dam located near ihe north line of section thirteen. Porcupine 
Rapids include a fall of five fec^t in a distance of 1,000 feet and 
are located in the southwest quarter of Section s5*ven, To^mship thirty- 
eight north. Range three west. This power would have a relatively 
large pondage. 

Sec. 0, T. S8 N., li. /? 11'. — In the southwest (piarter of this section, 
a head of between 15 and 20 fe<>t could be develo])e<l. Fifti^en feet 
head would develop all the remaining fall in township thirty-eight. 
In the next 12.5 miles above the town line betwex^n towns thirty-eight 
and thirty-nine, the river makes a big bend of 360 degrees, the entire 
distance being devoid of quick water. 

Barnahee Bapids. — These are located in Sections sixteen and 
seventeen, Township thirty-nine. Range three west, but quick water 
extends up the river for two miles or more. A head of 15 to 20 feet 
could be easily developed by a dam near the foot of Bamabee Rapids. 
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The remaining 40 feet of fall below the lower dam at Park Falls 
could be developed in one or two dams at several points, as the banks 
are frequently high on both sides. 

Parh Falls Powers. — The drainage area of Flambeau River above 
Park Falls is 7G0 square miles, but this includes the lake region 
with its numerous storage reservoirs. The latter give an unusually 
steady flow to the river, an effect which could be greatly increased 
by the building of more and higher dams at the outlet of the lakes. 

In a state of nature, the river has a fall of about 34 feet, between 
a point one-half mile above the Wisconsin Central bridge and a point 
1.5 miles below it. This fall has been improved by two dams at the 
extreme ends of the above stretch of river, both belonging to the 
Flambeau Paper Company. 

The lower dam is a rock filled timber dam which develops a head 
of 16 feet. The company have installed turbines rated at 1,100 
horsepower. This dam could increase its head to 25 feet by relocat- 
ing the dam about a mile below its present site, thereby improving 
what are known as Potato Rapids. The present dam backs the 
water to the railroad bridge. A view of this dam is shown in Plate 
XXXIX. 

The upper dam is an old timber dam, at present in a very poor 
state of repair. This dam has at present an average head of 16 feet. 
The Flambeau Paper Company have a modem plant and have in- 
stalled 13 turbines rated at 1,300 horsepower. 

This dam site is an excellent one, and as the banks are high on both 
sides, could have its present head increaced from 25 to 30 feet without 
much flooding. At the present time, this dam backs the water to 
the northwest quarter of Section thirty-thre^, To\vnship forty-one 
north. Range one east, a distance of 5.5 miles. 

Between the mouth of Turtle River and the back water of the 
npper dam, a distance of 11.5 miles, the river has a fall of 60 feet, 
largely concentrated in two places, viz. : 

Schuliz Rapids, — These rapids are located in Sections thirty-three 
and twenty-eight. Township forty-one north, Range one east. They 
consist of two pitches separated by about a quarter of a mile of slow 
water. The upper pitch of seven feet is locate<l in section twenty- 
ei^ht, while the lower pitch of 10 feet is located in section thirty- 
throe. In the northwest quarter of section thirty-three, the banks 
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are high enough to develop a head of at least 80 feet. Such a dam 
would back the water to the east line of Section six, Township forty- 
one north, Kange two east. 

Islarud Rapids, — These rapids include a fall of about 22 feet, 
mostly located in Seetiop four. Township forty-one north, Range 
two east. A gcK)d site for a dam is near the east and west quarter 
line in Section five, Township forty-fme north, Kange two east. A 
25 ffK>t dam would develop all the fall to th(» mouth of the Turtle 
River. This is as far as the present survey of Flambeau River ex- 
tended. From levels taken by the United States Engineers, 25 
years ago, the fall in the 35 miles above the mouth of the Turtle 
River is seen to be only 51 feet, or 1.4 feet per mile. 

Rainfall and Run-off. — Like all the northern rivers of the state the 
minimum flow of Flambeau River occurs in severe midwinter 
weatiher or during very dry summers in the months of July and 
August. At the present there are not sufficient discharge data cov- 
ering periods when the river is frozen to construct an accurate rating 
cun'e for such periods. Because of the extensive forests and the nu- 
merous lakes and swamps, an ordinary flow of 0.8 second-foot per 
square mile of drainage area would seem conservative. By the 
proper regulation of present dams at the heiidwaters it is likely that 
this discharge could be considerably increased. 

In February, 1908, the United States Geological Survey estab- 
lished an observing station at the Ladysmith dam, and has taken 
daily gage readings since. Discharge measurements are taken by 
current meters and are being continued so that in time an accurate 
estimate of the river's discharge will be available. The following 
tables give such daily obsen-ations : discharge mea,surements and com- 
]nitations as have become available since the establishment of the 
station, and also a record of rainfall for the corresponding period : 

In 1006 a dam was built a few miles below Lady«mith which l)acks 
water at certain times on the gage. The Ladysmith station has ac- 
cordingly been abandoned. 
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Discharge measurements of Flambeau River near Ladysmith, Wis., for 190S, 

t904, 1905 and 1906. 



Date. 



1903. 
February IS*.. 

March 19« 

April 8 

May 6 

June 16 

July 11 

AufiTust 21 

September 10.. 
October 23 

190A. 

May 16 

June 3 

Au^st 29 

September 20. , 
October 13 



1906. 

April 8 

May 23 

June 14 

July 12 

August 12 , 

September 23.., 

1906. 

January 26 

April 16 



Hydrofrrapher. 



R. Stockman 

. do 

. do 

. do 

. do 

. do 

. do 

C. Murphy... 
R. Stockman.. 



£. Johnson, Jr. 

do 

do 

do. 

F. W. Hanna... 



S. K. Clapp 

do 

M. S. Brennan 

do 

do 

F. W. Hanna... 



M. S. Brennan 

Horton and Brennan. 



Width. 



Feet. 
325 

aee 

319 
361 
342 
342 
342 
364 
34d 

850 
.350 
340 
S43 
364 

129 
85? 
354 
358 
346 
SfiS 



Area of 
k dot ion. 



Square 
teet. 

472 
1,871 
1,830 
1,927 

709 
1,430 

905 
1.679 
1.271 

1,388 

1,448 

783 

702 

1.653 

1.537 
1.202 
1. 232 
1,015 
623 
1.404 



344 
.380 



Mean 


Gaffe 


velocity. 


height. 


Feet per 




eeoond. 


Feet. 


1.64 


16.20 


1.77 


18.95 


2.80 


17.40 


3.70 


18.97 


1.91 


16.00 


2.95 


18.10 


2.69 


16.85 


3.86 


18.05 


8.07 


17.21 


ri6 


17.88 


9.99 


17.45 


2.07 


1.6.06 


2.21 


16.01 


8.87 


18.58 


8.40 


18.27 


2.69 


17.60 


2.67 


17.85 


2.54 


16.80 


1.84 


15.66 


:j.02 


17.75 


501 


1A13 


2.630 


20.74 



Dia- 
charge* 



Second- 
feet. 
778 
8,812 
8,727 
7,118 
1,345 
4,22S 
2,681 
5,303 
8,809 

4,203 
4,321 
1,517 
1^654 
5,588 

5.867 
3,474 
3,288 
2.576 
1.144 
4.230 

*632 
10.800 



* Frozen. 

2 L#og Jam below. 

1 Entirely frosen over. Gage height to bottom of Ice, 15.33 feet: thickness of Ice 
varied from 0.8 to 0.5 foot below Ice surface. The discharge was about 40 per cent 
of the open-channel rating at gage height 16.13 feet. 



Mean daily gage height, in feet of Flambeau River near Ladysmith, Wis., 
February 15, 1903, to December SI, 1906. 



Day. 



Feb. 



Mar. 



Apr. 



May. 



June. 


July. 


Aug. 


Sept. 


Oct. 



Nov. Dec. 



1903. 

J:::::::::!:::::::: 

3 : 

4 1 

5 

6 ! 

7 ; 

8 

9 I 

10 i 

11 

12 ! 

13 , 

14 I 

l.** i 16X)0 

1« I 16.10 

17 16.06 

IS I 16.00 

19 15.90 

20 I 16.00 

21 I 15.90 

22 16.05 

23 ' 16.00 

24 I 16.2& 

25 1 10.00 

26 15.95 

27 ' 16.40 

28 16.25 

20 , 

81 I 



16.15 
16.60 
16.50 
16.10 
16.30 
16.50 
16.60 
16.10 
16.50 
16.50 
16.05 
16.45 
16.35 
16.35 
16.60 
16.15 
16.20 
16.. 30 
18.25 
20.35 
19.30 
18.50 
18.45 
17.30 
17.60 
17.25 
17.00 
17.10 
17.00 
16.75 
16.60 



17.00 
16.80 
16.90 
16.90 
17.05 
16.40 
16.90 
17.46 
17.85 
17.25 
17.26 
17.30 
17.25 
17.50 
17.40 
17.20 
16.95 
17.00 
10.90 
16.85 
16.90 
16.65 
16.65 
17.30 
17.30 
17.25 
17.15 
17.20 
17.40 
18.45 



18.30 
18.40 
18.60 
19.06 
19.10 
19.10 
19.10 
18.80 
18.70 
17.95 
18.25 
18.80 
19.56 
19.80 
19.65 
19.66 
19.40 
19.45 
19.05 
19.20 
19.25 
18.85 
19,15 
18.90 
19.00 
19.55 
20.60 
21.45 
21.45 
21.20 
21.45 



19.80 
19.65 
18.96 
18.60 
18.10 
17.55 
17.55 
17.30 
16.95 
16.60 
16.75 
16.80 
16.30 
16.15 
16.35 
16.50 
16.05 
16.0> 
15.85 
15.80 
15. &5 
15.^ 
15.65 
15.90 
15.60 
15.85 
15.60 
15.70 
15.95 
16.80 



15.65 
16.15 
17.25 
18.10 
18.90 
19.05 
19.20 
18.85 
18.70 
18.60 
18.75 
18.55 
18.30 
17.85 
17.70 
17.65 
17.60 
17.85 
17.36 
17.20 
17.15 
16.70 
16.70 
16.70 
10.90 
O) 

rn 
0) 

O) 

O) 



18.20 
18.00 
17.00 
17.80 
17.70 
17.60 
17.30 
17.30 
17.20 
17.00 
17.00 
17.10 
10.90 
16.70 
16.80 
17.10 
16.80 
17.00 
16.90 
16.80 
16.70 
16.80 



17.00 
16.70 
16.80 
16.80 
16.80 
16.90 
16.90 
17.80 
18.20 
18.20 
18.00 
18.40 
19.00 
19.80 
20.40 
20.50 
20.50 
20.30 
20.00 
19.70 
19.30 
18.90 
18.50 
18.20 
18.00 
17.70 
17.85 
17.50 
17.30 
17.20 



17.20 
17.80 
17.60 
19.65 
19.T0 
19.35 
19.26 
19.2S 
19.30 
19.35 
18.96 
18.65 
18.45 
18.25 
17.90 
17.85 
17.80 
17.60 
17.35 
17.26 
17.26 
17.15 
17.05 
17.00 
16.80 
17.00 
16.80 
16.56 
16.65 
16.05 
16.20 



16.00 
16.25 
15.65 
15.S5 
15.85 
15.85 
15.90 
15.6.7 
15.70 
13.85 
16.C0 
15.85 
15.85 
15.80 
15.80 
15.75 
15.80 
15.00 
15.60 
15.50 
15.45 
15.25 
15.40 
I5.e5 
15.45 
15.65 
15. a5 
15.80 
15.80 
15.86 



15.90 
15.75 
15.96 
15.60 
15.80 
15. SO 
16.95 
15.80 
14.70 
16.. 7) 
16.35 
16.80 
16.50 
16.45 
16.55 
16.39 
16.40 
16.70 
16.60 
16.67 
16.67 
16.67 
16.66 
17.00 
16.60 
16.66 
16.60 
16.10 
16.80 
16.80 
16.70 



1 Chain gage stolen. 
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Mean daily gage height, in feet, of Flambeau River near Ladyamith, Wis., 
February 15, 1903, to December 31, 1^06— Continued. 



Day. 



lOM. 



1., 

2. 

3. 

4.. 

5., 

6.. 

7. 

S. 

9.. 
10.. 
11.. 
12. , 
IS.. 
14. 
15.. 
16.. 
17.. 
18., 
19.. 
20., 
21. 



23.. 
24.. 
25.. 
26.. 
27.. 
29.. 
29.. 
30. 



Jan.'J , Feb.»;Mar.3i Apr.» 



May. 



Jane. | Jaiy. Aug. Sept 



Oct. 



Not. Dee. 



16.75 
16.95 
10.75 
16.t$5 
17.00 
16.50 
16.60 
16.65 
16.65 
16.TO 
16.<J0 
16.56 
16.50 
16.70 
16.70 
16.75 
16.60 
16.60 
16.65 
16.30 
16.75 
16.75 
16.75 
16.65 
16.70 
16.70 
16.45 
16.66 
16.60 
16.75 
16.65 



16.75 
16.75 
16.10 
16.80 
10.90 
16.70 
16.80 
10.76 
16.75 
16.65 
16.70 
16.95 
17.00 
16.70 
16.90 
16.95 
10.56 
17.10 
16.96 
16.96 
17.55 
16.90 
17.00 
16.60 
17.00 
16.90 
17.00 
16.96 
10.96 



17.00 
17.05 
17.00 
17.05 
17.15 
16.95 
16.90 
17.15 
16.90 
17.60 
17.40 
17.05 
17.30 
17.20 

i7.ao 

17.00 
17.15 
17.20 
17.15 
17.05 
17.05 
17.16 
16.85 
17.15 
16.95 
16.95 
16.95 
17.16 
17. U5 
16.45 
17.20 



16.90 
17.20 
16.80 
16.90 
16.85 
16.80 
17.10 
17.25 
17.05 
17.00 
17.10 
17.10 
17.15 
17.05 
17.» 
17.20 
17.10 
17.05 
17.00 
16.85 
16.85 
16.65 
17.20 
17.20 
18.00 
13.40 
18.45 
18.50 
lt>.50 
18.90 



18.70 


17.50 


17.58 


15.15 


16.25 


(») 


18.55 


17.4U 


17.77 


15.40 


10.30 


(») 


18.ti0 


17.42 


17.70 


C) 


16.38 


(^) 


18.35 


17.43 


19.90 


(«) 


17.78 


e) 


18.45 


18.00 


18.82 


15.00 


17.05 


16.05 


18.60 


13.02 


18.88 


15.72 


17.20 


16.05 


18.60 


18.25 


18.75 


15.13 


17.28 


16.10 


18.85 


18.27 


18.75 


15.40 


17.30 


16.10 


19.20 


17.90 


18.05 


16.75 


17.09 


17.05 


19.15 


17.22 


17.95 


16.92 


16.00 


18.70 


18.9U 


17.10 


17.70 


15.85 


16.40 


18.65 


18.80 


17.25 


17.25 


16.00 


16.32 


18.60 


18.35 


17.15 


16.40 


15.90 


16.45 


18.50 


18.15 


17.12 


16.30 


15.90 


16.30 


18.43 


18.01 


16.60 


16.12 


16.85 


16.15 


18.80 


17.95 


16.56 


16.15 


16.02 


16.05 


17.85 


18.01 


16.S5 


16.09 


16.90 


16.06 


17.20 


18.01 


16.26 


16.00 


15.86 


16.13 


16.95 


Id.tti 


16.82 


15.00 


15.95 


16.15 


17.15 


17.05 


15.96 


15.80 


15.75 


16.00 


17.25 


17.03 


15.88 


16.95 


16.00 


16.00 


17.60 


17.01 


16.15 


15.86 


16.20 


15.90 


17.80 


17.04 


15.95 


15.80 


1«.3> 


15.95 


17.75 


17.06 


16.35 


15.70 


16.45 


15.95 


17.75 


18.40 


16.55 


15.85 


16.65 


16.40 


17.85 


19.00 


16.70 


16.16 


16.45 


16.40 


17.75 


19.40 


16.95 


16.76 


16.45 


16.40 


17.65 


19.80 


17.06 


16.76 


16.20 


16.45 


17.56 


18.80 


17.05 


15.70 


16.10 


16.40 


17.66 


18.40 


17.20 


15.25 


16.27 


16.45 


17.70 


17.80 




15.55 


10.15 




17.22 



17.25 
17.30 
17.20 
16.90 
16.70 
16.80 
16.30 
16.20 
16.17 
16.15 
16.05 
15.55 
15.60 
15.45 
15.ffi 
16.28 
15.55 
16.72 
15.70 
15.60 
16.45 
15.82 
15.27 
15.56 
16.72 
16.70 
15.65 
16.40 
14.96 
15.55 



15.65 
15.05 
15.06 
14.50 
16.15 
15. .10 
14.87 
15.78 
15.67 
15.56 
15.25 
16.77 
16.56 
15.80 
16.85 
16.46 
16.86 
16.80 
16.6U 
16.OT 
15.70 
15.79 
15.68 
15.00 
15.06 
15.T0 
16.10 
16.75 
15.80 
16.80 
16.40 



* Frozen from January 1 to March 
to 18 inches in tliickness. 

« Ice conditions March 31 to about April 10. 

* Ice conditions duringr December. 

* Weight gc»nc. 

* Key lost: no gage height taken on August 3 and 4 



when ice begins to break. Ice varied from 6 



Day. 



I JcQ. Feb. Mar. Apr. 



May. I Jane. July. I Aue. 



Sept. 



Oct, 



Not. Dec. 



1905. 
1 


0) 






2 






3 








4 

5 




10.4 


16.80 


6 








7 


16.3 






8 






9 








10 








11 




16.5 


16.00 


12 




13 








14 


16.6 






15 






16 








17 








15 




16.7 


16.90 


19 




^0 








2a 


16.7 






22 






Z3 








24 






lb.80 
16.4,5 
16.35 
16.25 
17.10 
17.90 
1S.20 

ifi.eo 


25 




16.6 


26 




27 






58 


16.G 




29 


30 






31 







18.80 
18.40 
19.00 
19.20 
18.90 
13.40 
18.40 
18.20 
18.10 
17.80 
17.40 
17.20 
17.20 
18.20 
18.10 
17.60 
17.20 
16.55 
16.55 
lrt.45 
16.55 
17.00 
16.30 
16.35 
16.15 
10.05 
17.40 
17.40 
17.00 
16.S0 



16.8 
16.8 
16.8 
17.0 
17.3 
17.6 
17.6 
17.4 
17.1 
17.4 
17.5 
17.8 
17.8 
18.0 
1S.3 
18.2 
1«.4 
18.6 
18.6 
18.4 
18.0 
18.0 
17.4 
18.0 
17.6 
17.4 
17.2 
18.0 
17.8 
17.6 
17.4 



17.40 
16.25 
16.40 
16.80 
17.80 
18.70 
19.60 
19.30 
18.90 
18.70 
18.60 
18.60 
17.60 
17.60 
17.60 
17.70 
18.00 
19.70 
19.60 
19.40 
19.10 
18.90 
18.60 
18.40 
IP.Oft 
18.00 
18.00 
17.70 
17.70 
17.70 



17.70 


15.80 


16.90 


16.65 


17.00 


15.90 


16.60 


16.55 


17.50 


15.80 


16.90 


16.35 


17.60 


16.70 


ir.Ov) 


l«.i^ 


18.60 


15.75 


17.00 


16.20 


19.00 


15.35 


16.90 


16.15 


19.20 


15.&5 


16.60 


16.80 


18.80 


15.30 


16.70 


15.95 


18.50 


15.50 


16.50 


16.80 


18.20 


15.30 


16.40 


15.95 


17.40 


15.40 


16.20 


15.55 


17.00 


15.55 


16.20 


16.20 


17.00 


15.40 


16.25 


16.15 


17.00 


15.32 


16.25 


16.10 


16.70 


L5.45 


16.45 


16.40 


16.60 


16.60 


16.80 


16.75 


16.35 


15.iS6 


17.10 


16.75 


16.35 


15.90 


17.05 


17.00 


16.40 


16.80 


17.70 


17.65 


16.15 


16.90 


17.80 


17.20 


16.10 


17.10 


I'^.O 


17.65 


16.20 


16.90 


18.40 


17.35 


15.00 


16.60 


17.80 


17.45 


15.50 


16.45 


17.60 


17.30 


15.90 


16.80 


17.30 


17.10 


15.75 


16.35 


17.20 


16.a5 


15.80 


16.25 


16.80 


16.85 


15.S0 


16.8r) 


16.80 


16.80 


15.75 


17.00 


16.70 


16.70 


15.70 


17.20 


16.20 


16.65 


15.55 


17.00 




16.30 



16.40 
16.25 
16.15 
l<».o> 
16.20 
16.15 
16.20 
16.15 
16.06 
15.: 5 
16.05 
16.30 
16.30 
16.20 
16.10 
16.25 
16.06 
L5.90 
15.90 

\5.m 

15.90 
15.70 
15.75 
15.6D 
16.00 
16.60 
16.10 
16.60 
16.15 
15.90 



16.15 
15.90 
16.86 
I'k:^) 
15 96 
16.10 
16.46 
16.16 
10.26 

15.90 
15.80 
16.90 
16.70 
15.70 
16.20 
16.40 
15.70 
16.96 
15.46 
15.65 
15.60 
15.66 
15.70 
16.75 
16.10 
16.60 
16.00 
15.90 
16.16 
16.10 



1 River frozen entirely across January 1 to Marcli fiif. March 11-28 there was water 
on the Ice. Gage heigths are to water surface In a hole in the ice. The following com- 
parative readings were also made: 
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Daily gage height j in feet, of Fambeau River near Lady smith. Wis, 

for 1906. 



1 

2 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

10 
17 
18 
IP 
20 

21 

2e 
2e 

24 
25 

S« 

srr 

28 



Day. 



1006. 



Jan. Feb. Mar. Apr. May. Jane. July. Aui;. Sept. Oct. Nuv. 



16.72 
16.90 
16.86 
17..« 
16.69 

17.10 



16.70 



16.30 



10.70 



16.80 



17.10 



17.00 



17.i 



17.10 



15.60 



16.60 



10.92 
16.92 
17.00 
17.87 
18.15 

18.20 
18.«o 
17.45 
18.15 
18.38 

18.30 
19.05 
10.65 
20.50 
20.72 

20.66 
20.48 
20.36 
20.40 
20.40 

20.40 
20.10 
19.75 
19.45 
19.00 

18.70 
18.46 
18.06 
16.05 
17.90 








17.82 


17.85 


18.05 


17.30 


17.65 


17.15 


18.a0 


10.90 


18.C0 


16.82 


18.55 


17.15 


18.20 


17.78 


17.78 


16.25 


17.® 


17.90 


17.40 


18.20 


n.i8 


17.72 


17.10 


17.45 


17.10 


17.40 


17.02 


16.85 


17.25 


16.80 


17.00 


16.65 


17.50 


16.56 


10.68 


16.30 


16.66 


10.10 


10.85 


10.10 


16.65 


16.32 


16.90 


16.60 


16.95 


16.50 


17.32 


10.75 


17.32 


16.58 


17.W 


10.00 


17.80 


10.62 


17.70 


10.60 


17.38 


16.88 


17.80 


17.40 


17.50 





10.80 
16.92 
17.10 
16.80 
16. S2 

16.20 
lff.35 
16.10 
16.35 
16.38 

16.40 
16.52 
16.60 
16.35 
16.20 

16.40 
16.30 
16.20 
16.10 
15.96 

16.60 
15.88 
15.75 
15.08 
10.00 

15.66 
16.70 
15.05 

15.75 
15.56 
16.00 



15.20 
16.75 
16.20 
15.25 
16.70 

17.15 
17.30 
ltt.«5 
16.30 
16.20 

16.a5 
16.20 
16.15 
16.00 
16.00 

15.80 

15.90 
15.70 
15.35 
15.60 

16.45 
16.75 
16.80 
17.00 
10.65 

17.05 
16.55 
10.45 
16.35 
16.20 
16.50 



16.15 
16.25 
lO.lif 
Irt.lO 
16.05 

16.10 
16.3> 
15.50 
15.55 
15.70 

15.60 
15.66 

16.65 
17.1-2 
17.15 

17.08 
17.10 
17.12 
17.10 
10.78 

16.28 
17.02 
17.08 
10.15 
10.66 

16.58 
16.25 
16.40 
10.20 
16.56 



16.15 
15.70 
15.80 
15.40 
16.00 

15.20 
15.Si) 
.14.90 
15.75 
15.85 

15.72 
15.70 
15.70 
15.65 
15.60 

15.75 
15.65 
17.05 
118.50 
19.75 

19.65 

19.70 

19.5 

19.75 

20.20 

04.40 
80.60 
20.45 
20.20 
20.50 
20.40 



20.25 
S0.25 
20.30 
20.50 
20.10 

20.66 
23.06 
19.55 
19.40 
19.90 

19.86 
17.05 
16.45 
16.35 
16.50 

16.70 
16.75 
16.70 
17.00 
10.00 

16.30 
10.56 
18.05 
IP.SO 
19.36 

19.80 
19.45 
19.46 
19.50 
19.65 



Deo. 



19.55 
19.00 



* October 18 a dam below the Btatlon was cloaed, rnlflinir tlie water at the section. 

Note.— RIra frozen January 6 to April 4, approximately; also December 3 to a. Dur- 
ing January the average Ice thickness was about 1 foot, while during February and 
March It was 1.6 feet. 
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Rating table for Flambeau River near Ladysmith Wis., from March 19, 190S, 

to December i, 1903a 



heiX. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


Seeond/t ' 


Fet. 


ISecund-Jt. 


FeH. 


Second-ft. 


' Feet. 


Second-feet. 


15.0 


680 


16.3 


1,765 


17.6 


4,280 


18.8 


6,990 


15.1 


• 565 


16.4 


1,925 


17.7 


4,500 


18.9 


7,140 


15.2 


6U0 


16.5 


2,0S5 


17.S 


4,720 


19.0 


7,300 


15.3 


«5 


16.6 


2,245 


17.9 


4,940 


19.2 


7.80O 


16.4 


746 


16.7 


2,405 


18.0 


5,100 


19.4 


8.340 


1*.5 


826 


16.8 


2,575 


IS.l 


6,380 1 


19.6 


8.680 


15.6 


015 


16.9 


2,755 


18.2 


5.000 


19.8 


9,l:» 


15.7 


1,010 


ir.o 


2,(y» 


18.8 


5,820 


20.0 


9,500 


15.8 


1.110 


17.1 


3,1S0 


18.4 


6,0M 


20.2 


10.0(0 


V>.9 


1,280 


17.2 


3,400 


18.5 


' 0,260 


20.4 


10.440 


16.0 


1,W0 


17.3 


3,620 


1S.6 


6,4JiO 


20.6 


10.88) 


16.1 


l,4d5 


17.4 


3,S40 1 


lfi.7 


0.700 


21.0 


11,700 


10.2 


1.610 


17.5 


4,060 1 











* Mnde from menHun^inents between gnge heights 10 and 18.1*^ feet, 
below those points Ih approximate. To be used only for open river. 



Curve above and 



Rating table for Flambeau River near Ladysmith, Wis., from January 1. 190 J^, 

to December 31, 1904. 



heilhl 


Discharge. 


Gage 
lieight. 


Discharge. 


^Gige 
height. 


Discharge. 

1 


Gage 
heUht. 


Discharge. 


Fet't. 


Second'Jt. 


1 Feet. 


Hecond-ft. 


1 Feet. 


Sei'ond'ft. ' 


. Feet. 


Second-feet. 


15.0 


567 


16.0 


1,399 


17.0 


2,841 


1 18.4 


5.291 


15.1 


500 


16.1 


1,542 


17.1 


2,990 


18.6 


5,704 


15.2 


637 


10). 2 


1,6^ 


17.2 


3,143 


18.8 


6,120 


15.3 


C90 


1G.3 


1,830 


17.3 


3,300 


19.0 


6,530 


15.4 


7r»5 


10.4 


1,974 


17.4 


3,461 


19.9 


6.960 


15.5 


8$? 1 


10.5 


2,118 


17.6 


.S,e26 


.19.4 


7,379 


15.6 


921 , 


16.6 


2.262 


17.6 


3.795 


19.6 


7,799 


15.7 


1,022 1 


16.7 


2,406 


17.8 


4,146 


19.8 


8.219 


15.8 


1.1.% 


16.8 


2,5ro 


18.0 


4,511 


20.0 


8.639 


15.9 


i,'2eo 1 


1C.9 


2,G95 


18.2 


4,898 







Rating table for Flambeau River near Ladysmith. Wis., from January 1 to 

December 31, 1905. 



Ga<r« 
heiglit. 


Discharge. 
Secon«l-ft 


Gage 
lifigiit. 


Di<iK;harge. 


1 Gaire 
1 lieight. 


Discharge. 
8econd-ft. 


1 Gaire 
; height. 

1 

Feet. 


Discharge. 


Feet. 


Fevt. 


Second ft 


Fti't. 


Second-ft. 


1.>.00 


fiOO 


lC>.'i() 


1.735 


17.40 


3.510 


IS. 50 


5,770 


ir».io 


070 


1 1 ';.,'#) 


l,S.>5 


1 17..W 


3.700 


18.60 


.•>,9iO 


i:>.20 


74.5 


10.40 


1.080 


1 17.60 


3.S00 


1>^.70 


G,190 


i5.:{0 


K2-) 


1 1C.50 


2.110 


1 17.70 


4,0i*) 


18.80 


6.400 


r..40 


OlO 


ic.m 


2.245 


I 17.«l> 


A,:m 


18.flO 


6.610 


15.W 


l.OfI) 


lrt.70 


2,3SO 


1 17. f*) 


4.510 


i 19.00 


6.880 


V.(V) 


l.nn 


, i«.>o 


2jm 


1 is.oo 


4.720 


11>.20 


7.210 


r..To 


l.l«i'> 


lO.fiO 


z.rifio 


' 18.10 


4,CttO 


1 19.40 


7.6» 


r>.so 


1.2S.T 


1 17.00 


2.R^;5 


1 1«.'20 


5,140 


1P.60 


9.120 


i:>.i]r) 


l..'ifO 


17.10 


■2,iy.*^ 


l.S.W 


5,.S.tO 


1 lO.SO 


8,560 


irt.m 


l.'<10 


1 17.ifO 


HAiM) 


1 18.40 


.'-..tOO 


20.00 


9,000 


16.10 


l.r.r. 


17."^') 


3.:<30 


i 




1 





Tho nl)ovo tnMf H npnli<tn»l*' f>nly for opon-channol conditions. It is b:»se<l on dls- 
ohargo nionsnnMnonts nindc dnrlns" li'tf- !,'>,>-,. It Is not very well doflnod. 



CHIPPEWA RIVER. 



219 



Rating table for Flambeau River near Ladyamith, Wis,, from January 1, 1906, 

to October 11, 1906, 



Gage 
height. 


Discharge. 


height. 


Discharge. 


height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


SecoDd-ft. 


Feet. 


Seoond-ft. 


Feet. 


Second-ft. 


Feet. 


Seoond-ft. 


14.90 


535 


• 16.» 


1,735 


17.60 


3,700 


19.40 


7,710 


15.00 


dOO 


16.30 


1,856 


17.60 


3.890 


19.60 


8,170 


15.10 


670 


16.40 


1,980 


17.70 


4,090 


19.80 


8.630 


15.a) 


745 


16.50 


2,110 


17.80 


4,300 


20.00 


9,000 


15.30 


825 


16.60 


2,045 


17.90 


4,510 


20.20 


9,660 


16.40 


910 


16.70 


2,386 


18.00 


4,720 


20.45 


10.080 


15.60 


1,000 


I9.SD 


2,680 


18.20 


6.140 


SO.M 


10.610 


15.0) 


1,000 


16.90 


2.680 


18.40 


5,560 


20.80 


11.000 


16.70 


1,186 


17.00 


2,836 


18.60 


5.980 


21.00 


11,600 


15.80 


1,8S6 


17.10 


2,906 


18.80 


6.400 


22.00 


14.103 


16.90 


1,300 


17.20 


3,160 


19.00 


6,920 


23.00 


16.800 


W.OO 


1.600 


17.30 


3,330 


W.20 


7,260 


24.00 


19,000 


16.10 


1,015 


17.40 


3,510 











Note.— The above table Is applicable only for open-channel conditions. It Is based 
on discharge measurements made during 1003-1900. It is well defined between gage 
tieights 16.5 feet and 21 feet. Owing to the closure of a dam below the section the table 
Is not applicable after October 17, 1906. 



Estimated monthly discharge of Flambeau River near Ladysmith, Wis. for 

1903, 1904, and 1905, 

[Drainage aiea. 6,740 square miles.] 





Discharge. 


Run-off. 




Date. 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Per 
square 
mile. 


Depth. 


RainfaU.' 


1902. 
■January 


8ec.-/eet. 


See.-fifct, 


8ec.-l€*-t. 


Inchet. 


Inches . 


Inches. 
0.40 


Ir'ebruary^ 






800 
2,730 
8.260 
8,187 
2,749 
4,596 
3,431 

5,Trr 

4,807 
1.054 


0.41 
1.29 
1.64 
3.86 
1.30 
2.17 
1.68 
2.72 
2.87 
.50 


0.21 
1.49 
1.72 
4.45 
1.45 
2.02 
1.33 
3.03 
2.(K 
.56 


.90 


Marc^ 


10.390 
6.160 

lj?,T50 
0,120 


833 

1,926 

6,060 

915 


2.57 


April 


3.69 


May 


0.04 


June 


1.64 


July» 


8.70 


August* 






5.66 


September 

October 

November 

December 


10,660 
8.900 
1,CS5 


1,765 

1,400 

630 


8.63 

3.23 

.94 

.87 
















The year.. 


43.23 
















1904. 
Jauuarv 


.43 


February 












1.11 


March 












1.76 


April- 


6.339 
7.379 
5.034 
j»,4?9 
2.334 
4,100 
5,912 
3,300 
1,974 


?.334 

2.856 

1,234 

662 

607 

1,260 

1.470 

5?V5 

.390 


3.Ci^ 
5.1&J 
2,890 
2,8»4 
1.336 
2.050 
3.517 
1.416 
951 


1.6) 
2.41 
1.36 
1.34 
.630 
.970 
1.66 
.608 
.449 


1.78 
2.81 
1.63 
1..W 

.726 
1.08 
1.91 
.745 
.518 


1.77 


Mav 


4.64 


June 


5.64 


Julv 


2.14 


August" 

September 

October** 

November 

December^ 


5.01 
4.T0 
5.61 
.19 
2.39 


The voar.. 


35.43 

















1 Rainfall for 1903 is the average of the recorded rainfall at Butternut. Medford and 
Eau Claire; that for 1«M omits Eau Claire and adds Prentice nnd Minocqua. 

* Febniary 15 to 28, Inclusive. 
« July 1 to 26, inclusive. 

* August 10 to 31, inclusive. 

8 Estimates April and TVoceniber made as If open chaunol. 
« Discharge estimated for August 3 and 4 and OctolK'r 1 to 4. 
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Eatimaied monthly disohatge of Flambeau River near Ladyamith, Wi$.^ 
for 1903, 1904 and lOOo— Continued. 

[Drainage area. 6,740 square miles.] 



Date. 



Discharge. 



Maxi- 
mum. 



Mini- 
mum. 



1905. T 
March 24-31. 

April 

May 

June 

July 

August 

September .. 
October — 
November .. 
December .. 



Sec . -feet . I Sec . -feet . 



1906.' 
April (5-30) .. 

May 

June 

July 

August 

September . . . 
October (1-17) 



5,960 
7.^»0 
5»98D 
8,430 
7,340 
3,160 
5,560 
3,900 
2,245 
2,045 



10,800 
5,960 
5,240 
3,000 
3,330 
3.080 
1,340 



Mean 



Ruu-off. 



See. feet. 

1,795 
1,556 
2,580 
1,796 
1,000 

825 
1,735 
1,045 
1,000 

955 



3,600 

2,320 

1,020 

090 

745 

1,000 

010 



Pftr 
square 
mile 



Jnchet. 

3,3S4 
3,8^ 
4,000 
5,223 
2.960 

i,oap 

2.SJ0 
2,3C6 

l,6l6 
1,440 



7,310 

2,900 
1,770 
1,800 
2,790 
1,170 



DeDtb 



Inches, 

1.60 
1.82 
1.98 
2.46 
1.30 

.787 
1.34 
1.00 

.762 



3.45 

1.74 
1.37 
.835 
.877 
1.20 



Bamfall. 



Inches. 

.4;e 

2.0G 

2.2i 

2.74 

l.dJ 

.907 

1.50 

1.20 

.850 

.797 



3.34 
2.01 
1.53 

.06 
1.01 
1.44 

.36 



'No estimates for ice period. 

* Values for 1906 are probably excellent. During the frozen period the discharge 
probably seldom exceeded 1,500 second-feet and may have declined to a minimum of 500 
or less. (See Ice measurement.) 

" The back water of a dam recently constructed below Ladysmith has made it neces- 
sary to abandon the station. 



TKIBUTARIES OF FLAMBEAU RIVER. 

Dore Flambeau River, the south branch of the Flambeau, rises at 
an elevation of 1,582* feet above the sea, in a group of a dozen 
lakes, the largest being Long Lake. Its total drainage area is 742 
square miles. The river flows in the crystalline rocks much of its 
length, and in general, it resembles the Flambeau River. Elk River, 
its largest tributary, joins it 12 miles above the Fork of the Flam- 
beau. 

The cooperative survey extended only for a distance of four miles 
above the mouth of the river, but this included the largest single 
rapids on the river. Owing to its lakes and swamps, the river has a 
far more uniform flow than any of the Chippewa tributaries farther 
south. 



Authority U. S. Army Engineers. 
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South Fork Falls. — This includes the rapids noted above which are 
located chiefly in Section thirty-four, Township thirty-seven north, 
Range three west. The river has rock bed and banks for its entire 
length in this section. A 15 foot dam located at the head of these 
rapids near the north line of above section thirty-four would develop 
a head of 50 feet, or more if conducted by a canal to the foot of the 
rapids, or a head of 40 feet could be developed by simply a dam at 
the foot of the rapids. A small water power might be obtained at 
(-arpenter Kapids, the upper pitch of which is on the northeast quar- 
ter, and the lower pitch on the southwest quarter of Section 17, 
To^vnship 37 north. Range 2 west. Rocky Carry Rapids, on Section 
9, Township 38 north. Range 1 west, would produce a small power. 
Near Fifield there is a small water power and on Section 24, Town- 
ship 40 north. Range 1 east, there is also one. 

The lakes at the head of this fork provide fair reservoirs which 
could be enlarged without great cost. 

Tho following table gives the 

Profile of Dore Flambeau River. 



No. 


Station. 


Distance. 


Eleva- 
tion 
above 
sea level. 


Distance between 
points. 


From 
month. 


Between 
points. 


Feet. 


Per mile. 


1 


Hoatb of river 


Miles. 


Miles. 


Feet. 

1,284 
1,298 
1,385 
1.436 
1,582 


Feet. 


Feet. 


'J 
3 

4 
5 


Center of See. 4, T. 36. N. R 3, W. 
N.lineofSec.34,T 87,N.R.at.W. 
i-iHeld, Wit>., Cor. Ry. crosaing... 
Source, Long Lake 


2.5 
4.0 

£» 

56 


2.5.... 

1.5 
25 
27 


i4 
87 
101 
146 


5.6 
24.7 

4 
5 4 









Authority. 1-3 inclusive, co-operative survey U. S. O S. and Wis., 4-5 U. S, Engineers' levels 
•datum uncertain. 



Dams are maintained by the Chippewa River Improvement Com- 
])any at the outlet of Long Lake, at Fifield. The same company 
maintains logging dams at Elk River in Section 11, Township 37 
north, Range 2 west, and also in Secion 14, Township 37 north, Range 
1 west, with flowage of 1^2 arid 2V2 square miles, respectively. These 
tind other logging dams within this drainage area are listed in the 
following table : 
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Logging dams maintained on tributaries of Flambeau RiverA 



No. 



Looatjion. 



Uore Flambeau River: 

Sec. 7, T. 39 N., R. 1 E.: sec. 

Sec. 16. T. 38 N., R. 1 W 

Sees, afr-26, T. 40 N., R. S E 

i^lambeau Lake, sec. 2, T. 40 N.. R. i 
Manitowish River: 

Sec. D, T. 42 N., R. 5 B 

Sec. 24, T. 42 N., R. 6 B 

Sec. 15, T. 42 N., R. 7 E 



T. 40 N.. R. 1 E. 



Elk River: 
Sec. 11, 
Sec. 14, 



R. 2 W 

R. 1 W 

Trout River, sec. 14. T. 41 N., R. 6 E. 
Bear Creek, sec. 2. T. 40 N.. R 4 B.... 



87 N. 
37 N. 



Dam. 



Height. 



Feet. 



15 
6 

13 
17 
15 

10 
10 

4 



Length. 
Feet. 
350 



400 
24 

400 
300 
250 

453 



1 Authority: Nos. 1 and 3, Wm. Irving, manager, Chippewa Lumber and Boom Co.; 
4-"5, Flambeau Lumber Co.; 9. J. R. Dnvis Lumber Co.; 10 and 11. E. S. Shepard. 
Owners: Nos. 1. S, and 5-7, Chippewa Lumber and Boom Co.; 2, Lugar Lumber Co.; 
8 and 9, ChlpiKJwa River Improvement Co. 



RED CEDAR RIVER. 

Drainage. — An area of 1,957 square miles in the extreme western 
part of Chippewa Valley is drained by Red Cedar River (sometimes 
called the Menomonie), which, imlike the other large tributaries of 
Chippewa River, does not reach the main stream until within a few 
miles from its mouth. Except at its headwaters, Red Cedar River 
drains a region underlain by the pre-Cambrian sandstone. As a re- 
sult, the greater part of the area has a sandy soil. A narrow belt of 
clayey loam, increasing in width southward, extends along the west- 
ern limit of this area. The drainage area occupies the tJ-shaped 
region included between two terminal moraines, one near the eastern 
and one near the western border, which unite at the u])]K»r head- 
waters, giving rise to numerous lakes. Five of the largest of these, 
including Chetac, Long, Red Cedar and Rice have an area of over 
iJO square miles. 

Geology.^ — In its lower course, from a few miles north of Cedar 
Falls to within a mile of its mouth, the river flows in a rock gorge. 
Ir. some parts of this stretch, vertical bluffs of sandstone line the 
river on both sides, giving a minimum width to the valley with fre- 
(|uent small falls and rapids. In this portion the river is still erod* 
ing a deeper channel in the soft sandstone. 



♦Coa(len«e(i fro n a papar by Mr. E, B. Hall. 
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The upper course of the river is in striking contrast to the lower. 
Here the valley is from one to several miles wide, the river being 
devoid of rapids. Kock outcrops are also rare and occur on only 
one side of the stream. The upper river comprises two branches; 
the eastern and larger one has its source in the Wisconsin drift cov- 
ered area of Pre-Cambrian rocks of southeastern Washburn and 
southwestern Sawyer Counties. The western branch heads in the 
Pre-Cambrian quartzite area of Northern Barron and Western Kusk 
Counties. 

At the present time the upper river is not eroding and at some 
points is depositing. 

There is abundant evidence to show that the lower river is flowing 
at present in a relatively new channel, the old, filled channel being 
located a few miles north of Cedar Falls. 

Profile. — A study of the profile of Eed Cedar River shows that 
its total descent in the 90 miles aboye its mouth is 470 feet, or 5.2 
feet per mile. This gives opportunity for a large number of water 
powers. There are about 25 old logging dams on the river, besides 
about an equal number of sawmills and flouring mills. The follow- 
ing table has been compiled from actual surveys by competent engi- 
neers and from checked railroad levels: 





Profile of Red Cedar River from its mouth to Red Cedar Lake 


,1 




StatioD. 


Distanoe. 


Elevation 

above sea 

level. 


Descaot between 
points. 


No. 


From 
moath. 


Between 
points. 






Total. 


Per mile. 


1 


Moutb of river 


Miles. 

2.0 

7.8 
7.S 
13.0 

16.6 
16.6 
18.9 

23.4 
23.4 
30.2 

^.0 
70.0 
74.0 

OO.O 

96.0 


Jdiles. 


Feot. 
705.0 
723. 4 

739.0 
758.2 
766.4 

7SS.3 
803.0 
806.7 

823.3 
U2.0 

859.3 

805.O 

1,069.0 

1,116.0 

1,191.0 


Feet. 


Feet. 


5> 


DuDDville 


2.0 

6.8 

.0 

6.2 

3.6 

.0 

2.3 

4.5 
.0 
6.8 
4.8 
35.0 
4.0 

16.0 

6.0 


18.4 

15.6 
19.2 
8.2 

21.9 
15.6 

2.8 

16.6 
18.7 
17.3 
35.7 
173.0 
48.0 

75.0 


9.2 


3 


Downsvllle dam: 
Foot 


2.7 


4 


Crest 


1 


5 


Irvln? 


y 3 1 


e 


Menomonle dam: 
Foot 




7 


Crest 




8 


"Omaba bridge'* 


8.0 


9 


Cedar Rapids dam: 
Foot 


3.7 


10 


Crest 


\ 5.3 


11 


Hav River, mouth 


19 


Colfax 


7.4 


13 
14 


Cameron (2 miles west) 

Railroad crossinfir 


5.0 

12.0 


15 


Cedar Lake dam, sec. 22, T. 
S7 N., R. 10 W 


4.7 


16 


Dam in sec. 25, T. 37 N., R. 
10 W 













lAnthoritv: No. 1, Chicago, Milwaukee snd St. Paal Railway :211, 0*K«»«f aud Opbl«on, Anple- 
ton Wis., 12, WincoQsin Central Railway: 13, Minneapolis. St, Paul, and Sault Ste. Marie Rail- 
way; 14 and 14, Chicago, St. Paul, Minneapolis and Omaha Railway. 
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A study of this table shows that Eed Cedar River has a high 
gradient, averaging 5.5 feet per mile in the last 74 miles, with fre- 
quent concentrations of descent Tributaries entering the river 
from the west flow through a clayey-loam soil, but the upper and 
eastern portions of the drainage area have a sandy-loam soil. It is 
therefore likely that this river has a fairly uniform flow. The de- 
cline of the lumbering interests greatly increases the value of the 
Ked Cedar Eiver as a power producer. 

A gaging station was established near Menominee, Wis., June 17, 
1907. This station is located on a road bridge west of Menominee, 
Wis., and 200 rods from the Chicago & North-Westem railroad 
dei)ot. 

The general direction of the channel is straight for 500 feet above 
the station and also for 800 feet below. The water . is not swift. 
The average width is about 200 feet broken by one pier. (Looking 
down stream.) The right bank is high and wooded and is not liable 
to overflow but the left bank is not high and during high stages of 
river the banks will overflow. The bed is composed of sand and 
gravel but it does not shift. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is directly over the in- 
side edge of east abutment on the upstream side. 

A standard chain gage, which was read by J. H. Noyes during 
1907, is fastened to the down stream side of bridge. The length of. 
the chain from the end of the weight to center of marker is 23.65 
feet. The gage is referred to the following bench marks : 

(1) S. E. comer of east end standard of side walk rail just above 
abutment. It is 3.36 feet below the zero on gage box and 20.29 feet 
above datum of gage. This B. M. is indicated by a cross. 

(2) A cross made in telephone pole on upstream side of bridge 
at east end. It is 1.93 feet below zero on gage box and 21.72 feet 
above datum of gage. 

(3) A cross on top of standard of side walk railing at left end 
of gage box. It is .35 feet above zero of gage box and 24.0 feet 
above datum of gage. 
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The following discharge meaaurementa of Red Cedar River have been made at 
Menomonie, Wia., in 1907. 



Date. 



1907. 

June 18 , 

July 16 

Au^st 20 

September 20. 

October 22 

October 22 

November 18.. 
December 21.. 



Hydrographer. 



G. A. Gray . 

do 

do 

do 

do 

do 

do 

do 



Width. 



Feet. 

ISO 
106 
202 
205 
185 
1S5 
180 
180 



Area of 
section . 



8q. ft. 

660 
942 
991 
1,210 
710 
656 
784 
658 



Mean 
velocity. 


Gaffe 
height. 


Ft per sec. 


Feet. 


1.52 


2.85 


2.50 


3.94 


2.47 


4.85 


3.74 


5.6 


l.OS 


2.43 


.97 


2.1 


1.50 


3.0 


1.02 


2.4 



Discliarge. 

Sec. -ft. 

1.320 

2,489 

2.489 

4,648 

7S6 

6S7 

1,278 

066 



Mean daily gage height^ in feet of Red Cedar River at near Menomonie, Wis., 

for 1907, 



Day. 


Jane. 


Jaly. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 




3.42 
4.52 
4.60 
3.^ 
3.27 

4.06 
3.51 
8.17 
8.31 
3.29 

3.13 
2.96 
2.89 
2.83 
3.05 

4.1 
6.96 
6.3 
4.1 

3.8 

3.67 
3.6 
4.18 
3.62 
3.15 

3.0R 
2.98 
2.04 
2.87 
2.8? 
2.87 


2.83 
2.17 
2.81 
2.71 
2.78 

3.01 
2.01 
2.79 
2.75 

2.71 

2.76 
2.65 
2.65 
2.65 
2.67 

2.72 
2.71 
2.67 
2.72 
4.42 

4.27 
3.87 
3.45 
8.07 
3.09 

2.90 
2.8S 
2.90 
2.86 
2.99 
8.06 


3.08 
2.98 
2.97 
2.9T 
2.79 

2.70 
2.83 
2.77 
2.81 
2.88 

2.78 
2.76 
2.75 
2.T7 
2.72 

2.97 
2.90 
2.72 
5.2S 
5.76 

6.75 

5.a$ 

4.T9 
4.26 
4.20 

4.23 
3.72 
3.32 
3.67 
3.40 


3.82 
8.5i 
8.40 
3.47 
3.30 

3.20 
8.17 
3.18 
3.34 
3.07 

3.27 
3.17 
3.30 
3.35 
2.85 

3.35 
8.61 
2.80 
2.95 
2.70 

3.30 
8.10 
2.67 
2.72 
2.7 

2.75 
2.72 
2.92 
2.42 
2.10 
3.03 


2.96 

3.35 

3.1 

8.15 

2.85 

2.8 
3.1 
.5 
1.4 
2.7 

2.T7 
2.72 
2.72 
2.35 
2.52 

2.5 

2.95 

2.96 

3.0 

2.85 

2.76 
2.82 
2.95 
2.82 
2.85 

2^ 

2.75 

2.82 

2.77 

2.50 


2.7 
2 47 


2 




3 




2.9 


4 




2.5e 


6 




2 47 


6 




2.4? 


7 




2 7 


8 




2.8J 


tf 




8.02 


10 




2.95 


11 




2.56 


12 




2.62 


13 




2.47 


14 




2.3 


15 




2.35 


16 


... 0) ... 


2.65 


17 


2.5 
2.74 
2.74 
2.7d 

2.68 

2.8 

3.0 

3.0? 

3.0 

2.89 
2.82 
2.74 
2.74 
2.87 


2.66 


18 


2.6 


19 


2.65 


20 


1.1 


PI 


3.1 


22 


2.6 


28 


2.75 


24 


2.55 


25 


2.7 


2G 


2.36 


27 

88 


2.ff7 
2.8 


29 


2.7 


30 


2.5 


71 


2.6 













» Station established. 

Water Powers and Dams. — In the 30 miles below Hay River the 
Eed Cpdar descends 154.3 feet, and as this region borders the prairie 
region and is thickly settled, the six powers here included will prob- 
ably be developed to the full extent in the near future. This de- 
velopment includes: (1) The construction of a dam at Dunnville, 
15 
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2 miles above the mouth of the river, giving a head of 15.6 feet and 
an estimated 1,685 "horsepower; (2) the raising of the present dam 
at Downsville 4 feet, giving a total head of 23.2 feet and an esti- 
mated 2,480 horsepower; (3) the construction of a dam at Irving, 
with a total head of 21.9 feet, giving an estimated 2,260 horsepower; 

(4) the raising of the present dam at Menomonie 2.8 feet, thus ob- 
taining a total head of 18.4 feet and an estimated 1,800 horsepower ; 

(5) the building of a new dam near the ^^Omaha" bridge, 2.8 miles 
above Menomonie, with a head of 16.6 feet and an estimated 1,700 
horsepo^ver; (6) the raising of the present dam at Cedar rapids 21.3 
ieet, giving a total head of 40 feet and an estimated 3,800 horse- 
power.^ Recently all the powers OAvned by Knapp, Stout & Co., in- 
cluding many of the most valuable on the river, have been acquired 
"by the Wisconsin Power Company, of Chicago, 111. The location of 
10 dams owned by this company is shown in the following table: 



Dams on Red Cedar River owned hy the Wisconsin Power Company, 



Location. 



Sec. 25,T 37. N.. R. 10 W. 

Sec. 2, 36N., R. 10 W 

Sec. 25,T. T.:J6, N.. low . 
Sec.30,T. 36N,R. 9 W.... 
8ec.29.T. 86N.,R.9W . 
Sec. 18, T. 34,N.,R. 10 W. 

Sec. 8U,T. 83, R. 10 W 

DowD&ville 

Menomooee 

Cedar Fails 



Head. 



Feet. 

14.0 
7.0 
12 
10.0 
10.0 
12.0 
10.0 
19.0 
1.V5 
18.7 



Amount of 
fluwERe. 



Cubic feet. 

1,674.000,000 
40). 000. 000 

• 1&">,000,COO 

4O,.'50O.OOO 
810.000,000 



Authority. 



U. S- engineers. 
Do. 

Do. 

Do. 
Do. 
J. W. Orbison. 
Do. 
Do. 



Under date of April I). 1907, E. P. Burch, consulting engineer, 
writes that the power at Menomonie, Wisconsin, is now being de- 
voloped at a cost of $200,000. The old dam has been greatly 
strengthened and its crest raised 3.5 feet, giving a maximum head of 
20.5 feet. Tliore is a valuable storage (►f one square mile above the 
dam site. • The ])ower house will be made of cimcrete and the ma- 
chin(*rv now being installed consists of two, 000 K. \V. generat/^rs 
driven by horizontal twin turbines. This ])ower will be trans- 
mitted by the company at Menomonie and Emi Claire, Wisconsin. 

Railroads, — Between the mouth of Red Cedar River and Menom- 
onie the Chicago, Milwaukee and St. Paul Railway closely parallels 
the river. In this stretch of 17 miles are situated the most import- 



* This Btatement Is bnsod on a r.iroful surrey for the owners made bv O'Keof & Orbl- 
f«on. hytlranllc encinocrs, of Appleton, Wis., and an ostlraatod run-off of 0.461 .se<'ond- 
feet per square mile. 
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ant powers. Above Menomonie the drainage is crossed by the Chi- 
cago, Milwaukee and St. Paul, the Chicago, St. Paul, Minneapolis 
and Omaha, the Wisconsin Central, and the Minneapolis, St. Paul 
and Sault Ste. Marie railways. 

EAU CLAIBE EIVER. 

Kanked in order of its drainage area (900 square miles), Eau 
Claire Kiver is third among the tributaries of the Chippewa. The 
greater part of this area is underlain by the Cambrian sandstone, and 
all except the upper (headwaters drain a sandy-loam soil, as will be 
seen from Plate II. Like most of the neighbormg rivers, the Eau 
Claire has been an important lumbering stream, with many flooding 
dams. Very few water powers have been utilized. The first de- 
veloped water power is about 500 feet from the mouth of the river, 
where a dam 300 feet long develops a head of 11 feet to run a linen 
mill, which uses only part of the power thus furnished. About 3,000 
feet farther upstream is a second dam, with an average head of 13.5 
feet, owned by the Northwestern Lumber Company. An installation 
of turbines of 420 horsepower is reported. This is used in running 
a saw mill, a machine shop, and dynamos. The same company re- 
ports the three following lumbering dams on this river, but none of 
the resulting water power is utilized at the present time. In the 
XW. 14 XE. % Sec. 14, T. 27 N., R. 9 W., is a dam with a 7-foot 
head, capable at ordinary low water of furnishing 210 theoretical 
horsepower. In the SW. 14 NE. 14 Sec. 13, T. 27 N., R. 8 W., 
is a timber dam with a head of 8 feet, which could easily and cheaply 
be increased to 20 feet, thus producing at ordinary low water 540 
theoretical horsepower. The third dam, with a present head of 20 
feet, is reported in the SW. i^ SW. 14 Sec. 5, T. 26 N., R. 6 W. 
This dam has not been used for many years and is much in need of 
repairs. There are many other opportunities for developing water 
powers on the Eau Claire River, as well as on its tributaries. 

JUMP EIVER. 

As its name would imply. Jump River is a very rapid stream, 
with numerous falls and rapids, making a descent of nearly 500 feet 
in its entire length of 65 miles. Its drainage area of 720 square 
miles is a long and narrow one, and with only a few unimportant 
exceptions is devoid of lakes and swamps. As a result the river has 
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a very uneven flow as compared with the Flambeau, wihich stream 
it resembles in flowing through a valley whose soil is a clayey loam. 
The main portion of the Jump River valley has no railroads and is 
sparsely settled. A branch of the Wisconsin Central is now being 
built across this drainage. The most important falls on the river, 
35 feet in height, are in Sec. 20, T. 34 N., R. 2 W., about 1 mile 
east of the junction of north and south forks, but there are numerous 
other dam sites of 15 to 20 foot head, which will doubtless be utilized 
when this section is settled. 



YELLOW RIVER. 

The drainage area of Yellow River is 460 square miles, distributed 
in a long, narrow valley. The lower half of che valley has a sandy 
soil, the upper part a clayey loam. While the gradient of Yellow 
River is not so great as that of its neighbor. Jump River, it has a 
rapid current. As in the case of other rivers in this region the only 
dams built were for logging purposes. The Miller dam is said to 
be the only one remaining. Three other dams, one at Colbum, one 
in Sec. 7, T. 29 'N,, R. 5 W., and one at Cadott, have all been car- 
ried away by floods. The river is crossed by three railroads. 

SMALLER TRIBUTARIES. 

Chippewa River has a host of smaller tributaries, neai'ly all of 
which, because of their rapid currents and high, rocky banks, can be 
cheaply developed. Duncan Creek is a good example of what can 
be done with this class of tributaries. Although only 25 miles long, 
it has five dams with an aggregate head of 68 feet. Four gristmills, 
with a total turbine capacity of over 500 horsepower, take their 
power from this creek. Below the "Star mills," in the city of 
Chippewa Falls, is an unimproved poyer of 14-foot head ; and imme- 
diately below this site is a dam with a 9-foot head, belonging to the 
Gatzian Shoe Manufacturing Company. The significant point re- 
garding powers of this class is that they are cheaply improved and 
very widely distributed. The locations of some of them are showni 
in the following table: Plate XL gives a view of the Glen mUX 
dam. 
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Dams on smaller tributaries of Chippewa River, 



LocatioD . 



Arkansaw Creek. Arkansaw., 

Bass Creek, AftoD 

Bear Creek, Darand 

Bridge Croek : 

Augusta 

Sec. 18,T. 26, R.6 W..-. 
DoDcan Creek : 

Chippewa Fails 

Do 

Do 

Sec. 31,T.29N.,R.8W., 

Sec. 24,T. 29N.,R.9W.. 

8ec.8,T. 30N.,R. 9W... 
Eigliteenmile Creek, Colfax., 



Hay River, Prairie farm 

Jamp River: 

Sec. 20, T. 34 N., R. 2 W 

Westboro 

Lowes Creek, sec. 4, T. 26N., R. 9 W... 
O'Neals Creek : 

See. 26, T. SI N., R. 9 W 

Near mouth 

Eagle Point 

Otter Creek, Eau Claire 

Pine Creek : 

Lucas 

Sand Creek 

Dalles... , 

Rock Creek, sec. 22, T 27N.,R. IIW.. 
Tiffany Creek, Boycevklle 



Owner and use. 



MiUs A Son, gristmUl 

Wm. Denoger, flouring mill.. 
Durand roller mill, flour 



Dells MiUing Co. 
F. P. WaddeU... 



flour.. 



Ootzian Shoe Co 

Leinenkngel Brewing Co 

Leinenkegel Co., flour 

Glen Mille, flour 

G. W. Lockin, Tilden flouring mills 

Bloomer mills, flour 

J. A. Anderson A Son, grist and saw 

miU 

P. F. MiUing Co., grist 



W. J. Davis 



Wm. Dureb, ^rist and saw mill.... 
F. G. A C. A. Stanley, saw mill.... 

M. Rosmns, electris light 

R.Clark, flour 



T. Teegarden, grist and saw mill. . . 
.\. F. Johnson, grist and saw mill.. 
J. A. Anderson, grist and sawmill. 

D. W. Andrews, flour 

A. A. Hoyr& Bro., grist 



Head. 



Feet. 
12 

9 
18 

20 
20 

9 
14 
16 
20 
10 
12 

14 

9 

85 

tao 



Instal- 
lation. 



8 
22 
12 
18 

12 
6 
8 

S5 

9 



H. P. 

23 
40 
73 

60 

(•) 

Ct) 

(•) 

850 

100 

70 

30 

60 



(•) 



80 
50 
150 
95 

80 
96 
50 
75 
SO 



• U ndeveloped . f Unused . X Could be raised eight feet . 
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ST. CROIX RIVER SYSTEM. 



TOPOGRAPHY AND DRAINAGE. 

St. Croix Kiver rises at an elevation of 1,010 feet, in St. Croix 
Lake, on the Lake Superior divide, only 20 miles from Lake Su- 
perior. The lower two-thirds of its length forms a part of the 
Minnesota boundary. In its total length of 168 miles it descends 
344 feet, all but 20 feet of which is in the upper 116 miles, making 
the average for this upper portion nearly 3 feet per mile. This 
slope is fully six times the slope of Mississippi River above Minne- 
apolis, and, according to United States engineers, has an important 
bearing on the relatively large run-off as compared with Mississippi 
Valley above. Another important feature of this region is its rela- 
tively small nimiber of lakes, these forming only 3 per cent of the 
total drainage area as compared with 11 per cent in Mississippi Val- 
ley above Minneapolis. Evaporation on lake surfaces is probably 
nearly equal to the precipitation for the corresponding period. The 
total drainage area comprises 7,576 square miles, the greater part 
of which is in Wisconsin. The Wisconsin portion has a width of 
50 miles on its northern margin and extends southwesterly toward 
Mississippi River, a distance of about 150 miles. Plate XLI shows 
the form and extent of the drainage area. 

The topography may be described under three heads — (1) the 
level area, (2) the rolling and swelling hill districts, and (3) the 
knoll and basin combination. The first includes the so-called "bar- 
rens" which border the streams and some elevated plateaus, together 
with smaller scattered areas. The third class may be described as a 
belt lying near the southeastern watershed and stretching from the 
vicinity of Lake iJTamekegon southwestward to the St. Croix. The 
second class includes most of the territory which remains. 
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MAP 

OF 

DRAINAGE AREA 

OF 

ST. CROIX RIVER 

WISCONSIN and MINNESOTA 
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Marshes are quite as infrequent as the lakes and occur only on the 
river bottoms. Xot half of the lakes are visibly connected with the 
rivers, but because of the open soil they are likely to have under- 
ground connection. There are usually lumbering dams on such lakes 
as have outlets, and these lakes, together with the numerous smaller 
depressions, play an important part in the preventing of freshets. 
The lakes of this region arrange themselves into two groups — one, 
lying mostly in the ^'barrens," adjacent and parallel to the upper 
St. Croix and extending southwest from its source to the point where 
the stream turns southward, and a second group in the extreme 
southeastern portion of this region, occurring in the depressions of 
the ^^Kettle moraine." As the water of this region flows almost ex- 
clusively over the crystalline rocks and sandstones, or the drift de- 
rived from them, it is in general soft, though usually amber colored. 
Springs are very common, many of the lakes being fed almost en- 
tirely by them. They are especially frequent in the Cambrian sand- 
stone and tend to equalize the flow of all the streams. 

The apportionment of drainage areas is shown in the following 
table : 



Distances and drainage areas of 8t. Croix River. 



River.a 



Difltanoe 

from 

source 

(map 

measure.) 



Draioafre 

area above 

station. 



St. Croix, source 

Ean Claire: 

Above mouth 

Mouth 

Nnmekngron 

Yellow 

Clam: 

Above mouth 

Mouth 

Kettle: 

Above mouth 

Mouth 

Snnko 

Wood 

Sunrise 

St. Croix, St. Croix rapids 

Apple 

Willow 

St. Croix, mouth 



MUes. 



Sq. miles. 



6.5 


117 


6.5 


2^ 


38.0 


1,451 


50.0 


2.084 


64.0 


2.428 


64.0 


2.844 


75.0 


3.04^ 


75.0 


4.139 


7Q.0 


5,007 


84.0 


5,281 


100.0 


6,857 


120.0 


6.202 


l.'W.O 


6,&51 


151.0 


7.301 


lOS.O 


7,^rG 



1 Station Is at mouth of river, unless otherwise stated. 
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Profile of St. Croix River from its mouth to St. Croix Lake.^ 



Station. 



Distance. 



From 
mouth. 



Between 
points. 



Elevation 

above sea 

level. 



Prescott, mouth of river 

Kinnikinnie River, mourh 

Apple River, mouth 

Osceola . . .* 

St. Croix Falls (head of navigation) 

8tt. Croix Falls (crest of dam) . 

Trade River, mouth 

Sunrise River, mouth 

Rush Cltj', ferry 

Sec. 35, T. .38 N., R. •^0 W 

Snake Rl\-er, mouth 

Kettle River rapids, fott 

Kettle River, mouth 

Kettle River rapids, head (proposed 
V. S. dam, HOit. 2. T. 39 N., R 
ID W) 

Clam River, mouth 

Sec. 1. T. 40 N., R. IS W 

Yellow River, mouth 

Namekagon River, mouth 

Moose River, mouth 

Sec. 35, T. 44 X., R. 13 W.: 

Relow dam 

Above dam 

St. Croix Lake 



Miles. 

0.0 
5.0 
2S.0 
42.0 
4S.0 



CO.O 
05.0 
75.0 
7T>.0 
tO.O 

v*I.O 

90.0 



93.0 
101.0 
103.5 
115.0 
l-^T.O 
IS').© 

114.0 
144.0 

1(H).0 



Miles. I Feet. 



5.0 
23.0 
14.0 

0.0 



12.0 
5.0 

10.0 
4.0 
7.0 
3.0 
1.0 



3.0 
8.0 
2.5 
11.5 
12.0 
12.0 

5.0 

.0 
10.0 



iQOT.O 

6C8.0 

072.0 

iiiSS.O 

087.0 

750.0 

753.0 

758.5 

773.C 

:t782.0 

i{:7IK).0 

4:fi01.0 

±816.0 



itiffiO.O 

uises.o 

874.0 

5«?.0 

008.0 

1.001.0 

1,001.5 
1,005.3 
1,010.0 



Descent between 
points. 



ToUL 


Per mile. 


Feet. 


Feet.; 


1.0 


0.2 


4.0 


.2 


11.0 


.8 


4.0 


.7 


G3 
3.0 




0.2 


5.5 


1.1 


14.5 


1.4 


Z'Z 


06 


ft.O 


1.1 


11.0 


3.7 


15.0 


15.0 


34.0 


11.3 


18.0 


2.2 


0.0 


2.4 


14.0 


1.2 


20.0 


1.7 


na.Q 


7.7 


.5 


.1 


3.8 

4.7 




.3 



1 Low-water elevation. - l\oiu levels run b.v rhe {' . S. KnjrifUfrK. 



GEOLOGY. 

Almost the entire watershed has been glaciated to such an extent 
that outcrops, except near the rivers, are very infrequent. According 
to the reiK>rts of the Wisconsin Geological Siin'ey, the central and by 
far the great-er iK>rti(>n of this area is uiulerhiin by the ])re-Canibrian 
crystalline rocks known as the "Keweenawan." This belt narrows 
toward the south, giving way both on the east and west to the 
Cambrian sandstones. These pre-Cambrian crystalline rcK'ks inter- 
sect St. Croix River at St. Croix Falls, and Ix^'ause of their greater 
hardness have caused the falls and rapids — the most important on 
the entire river — which extend for or 7 miles above the city of 
Tavlors Falls, Minn. 
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BAINFALL AND RUN-OFF. 

The United States Geological Survey inaintaiiiecl a gaging 
station 3.5 miles above St. Ci-oix Falls, Wis., during 1903. The gage 
heights are referred to four iron pins on the right bank just below 
the gaging station, the elevations of which are referred to the datum 
of the bench anarks of the St. Croix Kiver survey. Their elevations 
are as follows: 

Feet. 

Pin Xo. 1 732.08 

Pin Xo. 2 734.54 

Pin Xo. 3 736.10 

Pin Xo. 4 737.57 

A small number of measurements were obtained during 1003, and 
the gage was read daily by V. H. Caneday. Discharge measure- 
ments were made from a boat held in place by a wire cable stretched 
across the river between two trees. The initial point for soundings 
is a vertical rod on the left bank. The channel is straight for about 
800 feet above and 1,000 feet below the station, while the banks are 
high and can not overflow. The section is regular, smooth, and per- 
manent, and the velocity is never sluggish, making this on the whole 
a station at which good results are obtainable. The drainage area 
at this point is 0,370 square miles. 



Discharge measurements of 8t. ijroix River near 


8t. Croix Falls, Wis., in 190S, 


Date. 


Hydroflrrapher. 


heitcht. 


Discbarge. 


May 22 


E. JohniaoD, jr 


Feet. 

4.00 
2.70 
3.84 


Second feet. 
10,747 


Aaffust 11 


W. R. Hoa« 

L. R. Stockman 


7,47« 


Octobers 


10,244 











Discharge data relating to St. Croix River near St. Croix Falls, 
Wis., obtained through the United States Geological Survey, have 
been su])plemented by data supplied by Loweth & Wolf, civil engi- 
neers, of St. Paul, Minn. A record of their gage readings is given 
in the following tables. 
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Daily discharge, in second-feet, of St. Croix River near St. Croix Falls, Wis., 
January 10, IVOJ, to December 31, IVOi. 



Day. 



190^. 



1 
2 

s 

4 
5 
9 
7 
8 
9 
10 
11 
12 
IS 
14 
15 
10 
17 
18 
19 
SO 
21 
22 
23 
24 
25 
20 
27 
26 
29 
dO 
SI 



Jau. 



Feb. 



Mar. 



Apr. 



1.806 

1»910 
1,890 
1,850 

1,0^7 

1,765 
1,775 
1,795 
1,860 
l^SflO 
l,9S0 
l.fiTTo 
1.930 
1,880 
1,950 
1,0» 
1,97?) 
1,950 
l,ft«) 
1,920 
1,905 
1,900 



1,820 
1.875 
1,9J0 
1,700 
1.7«) 
1,755 
1.750 
1,770 
1,766 
1.760 
1,750 
1.750 
1,815 
l,fi70 
1.990 
1,990 
1,990 
1.990 
1,090 
1.900 
1.990 
1.990 
2.027 
2,0ft5 
2,110 
2,180 

2,2eo 

2,450 



2,425 2,910 

2,442 2.640 

2,460 30O 

2.800 400 

i.'SiO 2.750 

2,4CO 2.515 

2.270 2,280 

2,280 

2,190 

2,110 

1,990 

1,870 

1,468 

2.065 

2.020 

2.170 

2,070 

5.190 

4,6V) 1,510 

4,995 1,005 

4,650 500 

4,000 5,540 

4.035 440 

3,470 510 

8,110 1.050 

3,117 2.760 

8,125 8.025 

3,125 8,290 

8,125 8,480 

3,037 3,750 

2,950 



May. 


June. 


3.9CM) 


5,150 


4.090 


5.010 


3.910 


4,480 


3.9i» 


9.7W 


3,985 


11.871 


4.90O 


10.956 


8.960 


10.610 


4.S80 




4.500 


9,261 


4.3(K) 


10.468 


4,450 


6.810 


5,ffi0 


7.000 


6,150 


8,289 


5.250 


4,780 


4,780 


6,350 


4,875 


4,2eo 


4,820 


8.420 


4.940 


8.580 


5,065 


6.3a) 


5,800 


8,780 


5,870 


960 


7.090 


3.800 


9.600 


3,400 


7.250 


6,000 


6,420 


3.560 


5.565 


4,145 


5,7160 


4.389 


5.090 


4,200 


6,070 


2,560 


4.930 


4,690 


5.290 





July. 


Au.. 


6,090 


2,i70 


4.490 


1,740 


4,830 


1,790 


4.700 


1.825 


7,350 


1.870 


5.20O 


2.085 


12.100 


2.260 


11.608 


1,980 


11.137 


1,600 


12.947 


1,990 


8,978 


3,1/70 


7,980 


l.OSO 


6,700 


1.120 


6,06} 


1,0L> 


5.780 


1,570 


4.800 


1,590 


4,380 


1,560 


8,800 


1.500 


5.210 


1,510 


2.860 


1,500 


3.405 


1.480 


3.530 


1,480 


8,rtX> 


1,575 


3.165 


1.495 


2,560 


1.405 


7,250 


3.850 


, 850 


1.860 


750 


1,740 


2,515 


1.465 


2.515 


.5,995 


2,610 


1,795 



1.725 

i.rao 

1,660 
1.810 
1,700 
2,5ib0 
2.550 
2,220 
4,110 
3.5C0 
1,720 
l.oOO 
1.640 
1,550 
1.355 
1,355 
1,540 
1.480 
1.120 
510 
2.80O 
2.070 
2.540 
2.365 
1.005 
1,135 
I.ISO 
3,060 
2,210 
2,310 



Oct. 


Nov. 


2,33a 


5.190 


2.;)90 


8.950 


2,395 


8.290 


1.685 


4,740 


2.150 


3.910 


2.U5 


4.180 


2.390 


4,030 


2,290 


4.740 


2.050 


4.500 


930 


3.2G0 


2.9i0 


2.960 


1.950 


8.196 


2.040 


4,8C0 


2,000 


4.5ao 


1.915 


4.90) 


SCO 


4,6J0 


846 


4,700 


3.600 


4.560 


1.940 


5,100 


1,925 


3.090 


2,040 


4.605 


1,960 


4.100 


2,040 


4.250 


850 


4,060 


1,100 


8.720 


2,800 


3.556 


2,810 


8.090 


2,060 


8.000 


2,89a 


8,050 


1,975 


2,050 


2.340 





Deo. 



2,4:JO 
2.565 



2.570 
2,290- 
2.160 
2,080 
2.015 
2.U0 
2.180 
2,085 
2.040 
2,000^ 
8.090 



2.080 
8.000 
2.046 



Day. Jan. Feb. 



Mar. Apr. May. June. July. Aug. Sept. 



1906. 

1 .... 

8 .... 

8 .... 

4 .... 

6 .... 
.... 

7 .... 

8 .... 

9 .... 
10 .... 
U .... 

12 .... 

13 .... 

14 .... 

15 .... 
10 .... 

17 .... 

18 .... 

19 .... 

20 .... 

21 .... 
2^ .... 

23 .... 

24 .... 

25 .... 

26 .... 

27 .... 

28 .... 
2ft .... 

30 .... 

31 .... 



2,055 
1.940 
1.940 
1.910 
1.880 
1,930 
1.945 
2.010 
1.9130 
1.S50 
1.875 
1,900 
1.990 
1,950 
1.980 
1,870 
1,770 
1,S15 
1,870 
1,7J0 
1 ,981) 
1.7:«) 
1,020 
1,800 
1.865 
l,fta> 
1.900 
2,050 
!.?>«*> 
1.««.5 
1.970 



1.950 
1.935 
1.760 
1,S30 
1.000 
2.015 
1,930 
1.915 
1.805 
1,945 
1,950 
1,880 
1,975 
1,930 
1.670 
1,S40 
1,870 
1.970 
1,850 
1,700 
l,74i 
l.SRO 
1,910 
1,950 
1,945 
l,s«0 
1.S80 
1,970 



1,940 
1,920 
1.9S0 
1,960 
1,965 
1,8S5 
1,990 
2,050 
2,110 



4,030 
4.530 
6.4^; 
O.sflO 
11.440 
11.400 
11. 48^ 
10,740 
9.660 
10.100 
9,. 510 
8.725 
R.nOO 
8.445 
8,100 



C.770 
9.800 
10.750 
12. «0 



10.330 
8.850 
11.645 
17,975 
16,4SS 
18,272 
20,166 



15.3Sf 
14,0?» 
12,800 



12.54r» 
lO.ifJO 



6,800 
9,740 
9.265 
8,790 
10.460 

in.oi«n 

8,955 



8.920 
9,555 



15,200 
15,611 
15,176 
13,835 
12,150 

16,157 



13.8-W 

10..58f> 
11.230 
ll.*?65 
12.100 
9,>5:> 
12.0?0 
12,640 

n.4'?o 
io,rv4o 

(9.100) 



7,680 
10,^0 
(9^4«» 

T.WO 
Ct(»805} 

<i,m 

5,160 
6.1Q0 

m.tno) 
'^,m 

br7b\ 
4.ST0 



K54? 
2.701 
2,710 

'?,.515 

(5.4T5> 
(2*4W> 

2.^ 



251 
8,080 



8,640 



8.880 

10,155 

10,870 

11,030 

(10,437) 

9,245 

7,250 

7.200 

6,915 

6,790 

6.035 

(5,5>2) 

5,1.50 

4,i40 

4.375 

3,9fX> 

1.S30 

5, TAX) 

(4,<r7t)) 

3,750 
4,770 
4.731 
4,4.<i5 
4,. 770 



4,750 
4,800 
5,050 
6,170 
6,710 
l,fcOJ 
7,900 
(7.600) 
(7.280) 
7.170 
4.S:jO 
5,510 
5.340 
5.350 
(4.7SW) 
4.235 
4,130 
3,410 
3,o<SO 
4,. 360 
4.740 



3,220 



Oct. Nov 



Deo 
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Daily discharge, in second-feet, of St. Croix River near St. Croix FaUs, Wis., 
January 10, 1902, to December 31, i5(?i— Ck)ntinued. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. j Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


lS/01. 

1 ... 


«,390 


2,110 


^,5§U 


5,500 


a^m 


a.a^o 


6,170 


840 




3,950 


fi.TSO 


1,1300 


/ .., 


2,m 


2,<M> 


*,5TO 


0,1^ 


7,£UU 


A,£j20 


5,aaO 


i,U60 


4,530 


(3,840) 


^,010 


ijm 


s ... 




j^.oeo 


£,920 


(7,000) 


7,540 


fl,U50 


(3,1530) 


l,4blO 


4,610 


3,75S0 
3,300 


7,50U 


2,2J0 


i ,.P 




^,m> 


*,W0 


i»,CiW 


7i4W 


7,U60 


IJIO 


a,4<jO 


C4,750) 


(2,4*M> 


5 ... 




^,€^ 


*,2eo 


if,&7a 


7,Jfia> 


tl*,iOO> 

n,itio 


(3,010) 
4,tkI0 


l,Uttl 


4,U0O 
i,d70 


11 310 


3,280 

i4,aao) 


2,d0O 

3,740 


I* *.. 




3?,0TO 


i$,;AJU 


1,240 


7 .,. 


9,990 


(S.Oi0) 


?,ieo 


V^,^^ 


S,7W 


17 ,tieD 


i,7SQ 


3,040 


5,040 


(2,aoo) 


6,JJ@0 


2,S&9 


B ... 


a,i«> 


£,tiiD 


EpOOO 


10,UOO 


<10,^O) 


17,4«) 


4,6ilO 


2.1U0 


4,tiD0 


4,600 


S,440 


2,970 


If ... 


23K> 


e.iao 


9.5&0 


:»,joo 


aum) 


15,650 


4,vro 


«,ao 


4,<D0 


(3,400) 


5,7t)0 


2,770 


Itf „. 


C^^SSD] 


9,110 


^,500 


<ltl,ti00) 


L3,:t7U 


12,1H0 


3,960 


f,100 


(4,0tiO) 


2,1JI0 


4,900 


2,:«20 


11 ... 


2,im 


?,wo 


?,5W 


13,000 


11,300 


i;2,aio 


flfiO ' 


£«0Q0 


(3,400) 


10,4^ 


«,S30 


(2,^> 


la ... 


«,QW 


?,iao 


?,©I0 


14,010 


»,490 


tl2,07O) 


3,48U 


*,30O 


2,aao 


15,090 


5,aoo 


2.a») 


Ui ... 


?,;mo 


2,000 


3,650 


10,5«> 


f»,560 


ii,5:-w 


3,560 


t,wo 


(2,3S0J 


t4j^iO 


(5,540> 


2,500 


li .,. 


3,630 


i^jm 


2,9m 


7, wo 


a,oeo 


ll,lf^ 


S,7S0 


(1,750) 


l,tNO 


13,800 


5,*70 ' 


2,420 


15 ... 


ii.fla* 


t2,a*:») 


a,?^) 


l?,5ti0 


8,cJS0 


7,S§0 


3.*0 ' 


ijao 


0,1^ 


ua,56D 


5.2f«l 


2,220 


10 ... 


2,fSiO 


1^,430 


a.T40 


10,010 


i,gio 


S,640 


3,000 


050 


3,430 




4,070 


2,380 


17 „. 


C*,*iof) 


^,430 


^,660 


(9,400) 


7,280 


7i0aB 


(3,5W) 


1,430 


3,190 


10,000 


4,770 


2,330 


18 .., 


< 0,200 


S,4^ 


2,TT» 


(s,flaoj 


7,S» 


8,140 


1,060 


3,370 


(3.160) 


10,100 


4,^70 


2,320 


10 .., 


s.iau 


9,410 


2.T50 


a,a*) 


6,500 


3,710 


IJ40 


1,1)00 


S,140 


10,S10 


4,480 


2,3QO 


2W ... 


1S.4M 


»,450 


0> 


7,fei50 


5/iSO 


9,^80 


3,760 


2,240 


2,800 


12,710 


(4,340) 


2,380 


21 ... 


«,440 


C2,S?&) 




7,400 


0,3[!i0 


0,730 


3,4;^ 


(3,7180) 


2,750 


(15,7W)) 


4,190 


2,160 


a ,.. 


f.aeo 


2<,2D0 




7,380 


(8,^00) 


5,630 


3,17T> 


5,200 


2,380 


13 ,700 


4,030 


2,440 


23 ... 


«,03O 


2.XD 




11. *» 


(7,5rt0) 


S.fBO 


3.^0 


4.3SO 


2,400 


(18,010) 


4.000 


2,340 


24 ,,. 


(B.570) 


2,390 




(19,8101 


§,000 1 


4,900 


(2,240) 


2,5W0 


2,700 


17,330 


*,l^ 


2,3B0 


25 ,.. 


9,a^ 


2,2BO 




10,300 


7.790 


5,190 


l,flflO 


3,970 


(3,^40) 


13,180 


3.T20 


(2,4i0> 


2& ... 


£,330 


?,ilO 


5,000 


11,ITO 


a.THO 


(3,3SO) 


1,060 


2,510 


3,';to 


15,M0 


3,710 


2,450 


27 ... 


3,joa 


S.MO 


C3pWt>l 


11, £30 


8,000 


1,570 


2.^m 


2.-I80 


3,330 


12,710 


(3,300) ?,4eo 


m ... 


^.S80 


2,48& 


3,ew 


10,780 1 


7,afio ' 


4,ffiO 


2,790 


{2,2!») 


3,500 


12,910 


2, ma (^,440) 


20 ... 


f.snp 


SiSeo 


S.300 


ID.SSO 


Cff,700> 


5,330 


5,720 


1,900 


3,580 


10,560 


2,B0O (2,*m> 


» ,.. 


^3S0 




3,770 


0,4fiO 


0,000 1 


5,330 


2,810 


2,2^10 


t3,S801 


ao,4H» 


(2,250) (2,400 > 


31 ... 






i,^9 




0,440 






(3,000) 




10,290 


2,^0 















*■ March 20 to 25, Ice going out. 



Estimated monthly discharge of 8t. Croix River at 8t. Croix Falls, Wis., for 

1002, lOOS, and lOOl 
[Drainage area. 6,370 square miles.] 



Date. 



190?, 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November ..... 
December 

The year, 



Discharge. 



Maximum 



Sec-feet. 



1.980 
2,480 
5.000 
5.560 
9.000 
11,870 
12.106 
G.OOO 
4,100 
3,000 
5,200 
2.550 



12,106 



Minimum . 



Sec. -feet. 



1.680 

1,700 

2,380 

200 

4,100 

960 

760 

1.020 

400 

80O 

2,500 

2,030 



200 



Mean. 



1.S80 
1,880 
3.30O 

2.220 
2,020 
5,9t0 
5.500 
1,860 
1,»V> 
2,000 
4,080 
2,100 



Run-oil 



Per square 
mile. 



Sec-feet. Sec-feet 



2,912 



0.31 
.31 
.60 
.37 
.33 
.90 
.92 
.31 
.31 



.35 



.48 



Depth. 



Inches. 



0.39 
.36 

.m 

.41 
.38 
1.14 
l.ftj 
.36 
.36 
.38 
.77 
.40 



Raiufall. 



6.67 



Incheb. 



0.90 
.54 
.69 
2.06 
3.06 
3.59 
6.30 
2.82 
3.26 
1.53 
2.76 
2.16 



20.77 



1 This is the average of the recorded precipitation at Barron, 
Hayward, Osceola and St. Paul. 



Duluth, Grantsburg, 
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Estimated monthly discharge of St. Croix River at St. Croix FjlU, Wis.^ 
for 190?, 1903 and 79(?4--Continued. 
[Drainage area 6.370 square miles]. 



Date. 



1903. 



Jnniinry ... 
February .. 

March 

April 

May 

June 

July 

August 

September 
October ..., 
November , 
December , 



The year. 



19M. 



January 
February 
March .... 

April 

May 

June 

July 

August ... 
Sei>rember 
October . . 
Novpml)er 
I>c»ceral»er 



The year. 



Discharge. 



Maximum. 



Minimum. 



Sec.-feet. 



2,040 

?,020 
11,480 
20.1S6 
16,157 

7,900 

ii,«ao 

7,900 
14,918 
29,611 
7,000 
2 MO 



29,011 



?,&40 
?,480 

4.510 
18.300 
ia.37D 
17.ft20 

3,400 

1S.700 
S,7Sr> 

?.*/ro 



IS.TOO 



Sec- feet. 



1,740 
1,700 
1,900 
5,800 

8,oao 

906 
251 
1,600 
6,960 
6,740 
850 
2.:^40 



Mean. 



Run-off. 



Per SQuare 
mile, 



=251 



2,200 
2,000 
2,290 
5,560 
5,250 
4,S50 
9i>0 
840 
1,040 
1,240 
2,S00 
1,(»0 



840 



Seo.-feet. 



1,920 

1,S«) 

5,500 

12,000 

12,700 

5.050 

6,J«) 

4,8.W 

11,750 

12,7??0 

4,270 

2.740 



6,S16 



2,600 
2,238 
2,832 

10, 74'* 
8,176 
8.868 
3,145 
2,334 
3.544 

10.500 
4.S43 
2.441 



5.194 



Seo.-feet. 



.31 

.92 

2.00 

2.12 

.84 

l.OO 

.81 

1.96 

2.13 

.71 

.46 



Depth. 



1.14 



.37 

.47 

1.79 

1.38 

1.48 

.52 

.39 

.59 

1.76 

.80 

.40 



10.36 



Inches. 



.37 
.36 
1.05 
2.30 
2.43 
.96 
1.21 



2.26 

2.44 

.81 

.52 



15.63 



.48 
.42 

.53 

2.01 

1..53 

1.66 

.58 

.44 

.66 

1.98 

.90 

.45 



11.65 



Rainfall, 



Inches. 



.50 

.m 

1.97 
2.78 
6.78 
1.09 
6.75 
4.77 
7.27 
4.11 
.66 
.97 



38.22 



.64 
1.18 
1.19 
1.66 
3.78 
5.56 
4.64 
3.84 
5.75 
5.47 
.06 
.99 



34.77 



* J-.OW water due to the mniiipulation of a lum!)orlng dam a few miles above. 



Water Powkks. 



FALL. 



In the lower 4?S miles of its course the St. Croix Eiver has its bed 
in the Cambrian sandstone or ^^Lower ilagnesian" limestone, princi- 
pally the former, which it has succeeded in wearing down nearly to 
baselevel, giving steamboat navigation from Taylors Falls, Minn., to 
Mississipj)i River. Its descent in this distance of 48 miles is only 20 
feet at low stages, nearly all of which is found in the upper half be- 
tween Stillwater and Taylors Falls. At Stilhvater, 223 miles abovo 
the mouth of the river, the sandstone bluffs rise steeply on either side 
to a height of 150 to 200 feet, and the river rapidly narrows. The 
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bluft'3 continue, generally with a flat on one aide, between Taylors 
Falls and Stillwater. In the 24 miles below Stillwater the river 
averages about half a mile in width, with a maximum of 7,000 feet 
at the expansion orf the river known as St. Croix Lake, below Still- 
water. For several miles here, according to repoii:s of T'nited States 
engineers, the river is almost without gradient. 

The portion of the St. Croix above Taylors Falls abounds in unde- 
veloj)ed powers. Except near the headwaters of St. Croix, Totogatic, 
and -Xamekagon rivers and a small area served by a branch line of 
the Xorthern Paciiic, running to Grantsburg, this region is without 
railroad facilities. The following detailed description of the main 
river above St. Croix rapids, taken from the Tenth Census, 1880^ 
gives the most trustworthy information of the region obtainable: 

^"From the mouth of the Eau Claire to that of the Xamekagon 
River there is a descent of 100 feet, or 4 feet per mile, and many 
rapids occur, among which Copper Mine rapids may be mentioned. 
Above the mouth of the Xamekagon the ordinary low-water powc 
under a head of 10 feet wowld be 150 horsepower. The Xamekagoi. 
River increases this to 600 horsepower. 

In the 12 miles from the mouth of the Namekagon to the Yellow 
River the total fall is 20 feet, including Big Island rapids, State 
Line rapids, and Bishops rapids. Each of the first two is described 
as affording fine opportunities for developing water powers. At Big 
Island rapids the river runs close to the bluffs on the left bank, but a 
dam would need to extend some distance across the flat on the right. 

From the mouth of the Yellow River to the head of Kettle rapids, 
a distance of 21 miles, the average slope is 1.8 feet per mile, there 
being no rapids of special importance. It is very probable that avail- 
able water-power sites can be found in this section. 

St. Croix Rapids. — These rapids are located near the village of St. 
Croix Falls but a short distance above the head of navigation on the 
St. Croix river. The bed of the river is in the hard trap rock, and 
the banks rise abruptly, especially on the Wisconsin side. 

Formerly a dam was maintained here with a head of about 25 or 
30 feet but it has long ago gone to ruin. There is a total descent of 
about 55 feet in the six miles which may be included under the name 
of St. Croix rapids. 

^In Febniarv', 1903, Congress passed the bill authorizing the con- 



'This description in oondensed from '*Tbe Commercial West'* of December 15, 1906. 
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struction of a dam at this site and the legislatures of Wisconsin and 
Minnesota promptly granted a charter. Cnder this authority con- 
struction work was begun in the spring of 1905, and continued until 
its completion in the fall of 190G. The dam is 50 feet high and 750 
feet long, all built of concrete in which are imbedded huge pieces of 
solid rock. The power station is located on the back or down stream 
side of the dam on the Wisconsin side of the river. Owing to the 
low ground above the village of Taylors Falls, Minnesota, it was 
necessary to construct a concrete dyke 1,000 feet long and 20 feet 
high, riate XLII shows a view of the completed dam and power 
plant. 

This completed plant calls for a development of 27,000 h. p., of 
which one-half is already provided for and the remainder of the tur- 
bine equipment will be installed as occasion demands. 

From the forebay the water, goes into the iron penstocks of which 
there are 8, each 14 'feet in diameter, providing one for each gener- 
ator and two penstocks, 4 feet in diameter for the exciters. The gen- 
I erator water wheels are of the Victor t\^le, 36 inches in diameter with 

four runners U) a unit. The exciter water wheels are IS inches in 
diameter with one runner to each unit. 

The water wheel governors are of the Lombard type, one being 
supplied to each water wheel. Each governor is able to exert a pres- 
I sure of 8 tons in oj)ening and closing the water gates. Each of the 

I four large water wheels already installed is directly connected to a 

I Westinghouse generator capable of continuously developing 2,500 

I kilowatts or 3,300 h. p., and 3,125 kilowatts or an overload of 25% 

■ for two hours. Each of the large generators is connected to a bank 

of three 000 kilowatt Westinghouse transformers which step up the 
: volta.c:e from 2,300 to 50,000 volts. 

,i This power is electrically conducted to Minneapolis 40 miles dis- 

tant on a private right of way 00 feet wide which was purchased out- 
right. This plant is owned and operated by the Minneapolis Greneral 
Electric Company. Its cost is given as $3,500,000. 

Krffle River Eapids, — ^Xext to the St. Croix Rapids the Kettle 
Eiver rapids are tlie most prq|minent on the river. They extend from 
a point 2.5 miles above the mouth of the Kettle Eiver to a point 1.5 
miles Mow it. In this distance of 4 miles the total fall is 49 feet, 
of which 34 feet is above the mouth of the Kettle River. Two islands 



> Condensed from the Tenth Census. 



^9 



5.^ 
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from 1 to 2 miles long divide the river into two channels. The bed of 
the river is in granite rocks and it is practical to build several dams. 
Above the mouth of the Kettle River a head of 10 feet would afford 
1,280 theoretical h. p., with the ordinary low water flow, and below 
the entrance of Kettle Kiver 1,737 theoretical h. p., under the same 
conditions of flow. 

Above the mouth of Snake Kiver, which enters 4.5 miles below 
Kettle Kiver, there is 11 feet fall from the foot of the rapids. Be- 
tween Snake Kiver and St. Crodx rapids are the following rapids : 

The Otter Slide, just below the mouth of Snake Kiver, the ordin- 
ary low-water power of which is estimated for a ten foot head at 
2,140 theoretical h. p.; the Horse Kace, one mile below; the Balti- 
more Kapids a mile below the mouth of Wood Kiver, the ordinary 
low-wat^r power of which under a 10 foot head is 2,2'20 theoretical 
h. p. ; the Upper Big Kock Kapids, about one mile below them and 
the Yellow Pine Kapids about 3 miles above the mouth of Sunrise 
Kiver. The total fall from the mouth of Snake Kiver to St. Croix 
Tapids is 111 feet and the average slope is 2.64 feet per mile. This 
insiires opportunities for important powers at reasonable expense, but 
as yet the only dam for power purposes is the St. Croix Falls dam 
-described above. 

Tributaries of St. Croix Kiver. 

LENGTH AXD DRAIN'ACJE. 



The length and drainage area of the principal tributaries of St. 
•Croix Kiver, including those entering from the western (Minnesota) 
side, are sh9wn in the following table: 

Principal tributaries of 8t. Croix River. 



River. 



Leofftb (map 
ineasard.) 



Miles. 



Eaii Claire 
Namokn^on 

Yellow 

("lam 

Kettle (Minnesota) 
Snake (Minnesota) 

Wood 

Apple 

Willow ... 



Drainage 
area. 



Sq. miles. 





25 
85 
50 
50 
70 
78 
80 
55 
35 


uxr 




1,002 




310 




416 


ta) 


1,093 


ta) 


987 




168 




427 




918 
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YELLOW RIVER. 

Yellow River rises iu a large lake called Mud Lake, at an elevation 
of 1,085 feet,^ and after a sinuous course of 50 miles joins the St. 
Croix at a point only half this distance from the source and at an 
elevation of 888 feet. This gives a descent of 197 feet, an average 
of nearly 4 feet per mile. This high gradient results in rapids at fre- 
quent intervals throughout its entire course. The slope in the uppei 
third of its length is about 120 feet. Here springs and creeks are 
numerous. The river is known to have a remarkably constant stage, 
the natural rise and fall during the year var^'ing only from 1.5 to 
3.5 feet. This fact may be attributed to the springs and to the reg- 
ulating effect of the large lakes, especially Yellow Lake, through 
which it flows. *'Its valley is generally narrow, being from 200 to 
800 feet in width, although in some places it widens into tamarack 
marshes of considerable extent. The iirst banks have a general ele- 
vation of 15 feet above low water, running back into high, broken 
ridges, covered with white Xorway and jack pine. Little stone and 
few bowlders are found until reaching the rapids below Yellow Lake, 
which are almost continuous to the mouth of the stream."^ 

Xear the mouth of the river the banks are high. A dam could be 
built in Sec. 27, T. 41 N., R. K), which would develop a head of 25 
feet or more and still not back the water up to the Yellow Lake dam. 
This power could be combintxl in the same plant with that furnished 
by Loon Creek, which enters Yellow River near the proposed dam. 
Loon Creek is said to descend 50 to 75 feet in a distance of 1.5 miles 
and is theivfore of considerable importance. A dam could also be 
located in YelloAv River about a mile above Yellow Lake, which would 
develop a head of 20 feet by overflowing some good meadow lands 
between Yellow and Devils lakes. 

The following profile of Yellow River suggests the possibility of de- 
veloping other powers on this river because of its high gradient in 
ranges 14 and 13: 



» Rept. Chi*»f Knar. U. S. Armv, 1880. 
» Rept. Chief Eng. of U. 8. Army, 1880. 
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Profile of Yellow River from its mouth to Mud Lake damA 



No. 



Station. 



Mouth of river 

Yellow Lake dniu 

SW. % sec. 2, T. 39 N., R. 16 

W 

.Rice Lake dam (S\V. ^ .sec. 10. 

T. i», X., R. 14 W) 

SB. V4. »ec. -il. T. 39, N., R. 14 

W 

Sec. 31 (near north V4 stake), 

T. JO X., R. 13 W 

SW. 14 sec. .». T. 39, X.. R. 13 

W 

Harts (SD. ^ sec. 5, T. 38 

X., R. 13) 

Sec. ."ftJ (near north-south % 

line), T. 39 X., R. 13 W 

Spooner 

Mud Lake dam (above) 



Distance. 




From 
mouth . 


Between 
pointM. 


Elevation 
above sea. 


Milet. 


Miles. 


Feel. 
SS8.0 


7.0 


7.0 


938.0 


15.0 


s.o 


93^.4 


34.0 


19.0 


901^4 


39.5 


5.5 


994.4 


40.5 


1.0 


1,0(M.S 


41.5 


1.0 


1,011.8 


42.5 


1.0 


1,019.0 


47.5 


6.0 


1,040.8 


49.0 


• 1.5 


1,058.0 


52.0 


3.0 


1,085.0 



Descent Between 
Points 



Total fall. 



/eel. 



40.0 
10.4 
31.0 

as.o 

10.4 

0.8 

8.4 

27.8 
11.2 
27.0 



Per mile. 



Jeei. 



5.7 

1.3 

1.6 

4.5 

10.4 

6.8 

8.4 

5.0 
7.5 
9.0 



*AMth(>rIty: Xos. 1-9 and 11, U. S. engrineers; 10, Chicago, St. Paul, Minneapolis and 
Omaha Rwy. 



Important logging dams are described by United States engineers 
as follows : 

Logging dams on Yellow River. 



Name. 


Location. 


Head. 


Capacity. 


Remarks. 


Mud Lake dam 

Hector dam 

Bice Lake dam 

Yellow Lake dam 


Sec. 27T. 89 N. 
Sec. 10 T. 88 N. 
Sec. 20 T. 89 N., 

See. 7, T. 40 N. 


R. 12 W 

, R. 13W 

R. 14 W 

, R. 16 W 


Feet. 

7.5 
7.5 
10.0 

18.0 


Cubic feet. 
475,000.000 

"**766*.ooo,666' 

1,400,000,000 


Small capacity. 

Head could be in- 
creased to 15 feet. 

Raises water in Yel- 
low Lake 8 feet. 



EAU CLAIRE RIVER. 

Eaii Claire Kiver has its sources in lakes of the same name at an 
elevation of 1,122 feet^ alx)ve sea level. These lakes are surrounded 
by high banks, so that at small expense a dam could be constructed at 
their outlet and made to store surplus waters, thus adding greatly to 
all water power on the river. In its short length of 25 miles this 
river descends 118 feet, including several rapids, 46 feet of this de- 
scent being concentrated in the first 6 miles below Eau Claire Lakes. 
The total drainage area of the river is 107 square miles. 

1 Rept Chief Enc. U. 8. Army. 188S. 
16 
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APPLE EIVER. 

Apple River, like the Willow, occupies a comparatively well-set- 
tled valley. It drains an area of 427 square miles. The Wisconsin 
Central, the Chicago, St. Paul, Minneapolis and Omaha, and the 
Minneapolis, St. Paul, and Sault Ste. Marie railways are distant 1 
to 5 miles from the river, the last-named road crossing it near Amery. 
The river has its source in 20 or more lakes, the largest 6 miles long 
and one-half to three-fourths of a mile Tvide. These lakes tend to 
equalize and increase the summer flow. The long and severe winters 
cause the minimum flow during the months of January and February. 

Formerly most of the dams on Apple River were used in connection 
with logging operations, but the timber is now practically all cut. 
Flouring mills have been maintained at a number of points, and at 
others the power is used for electric lighting. There are several pro- 
jects at the present time which look to large improvements of some of 
these powers. The river in the first and last thirds of its course runs 
through the Cambrian sand stone, while its middle third is through 
the '^Lower Magnesian" limestone. In the lower third of its course 
the river flows over a rocky bed between rocky banks, giving ideal con- 
ditions for dams. Most of the larger powers occur in this stretch, 
and some of these, developed and undevelo])e(l, are described below: 

1. The first power on the river is an undeveloped one located about 
1.5 miles from its mouth. A dam at this point would give a head of 
15 feet. 

2. The second power, owned by the St. Croix Power Company, is 
located about 2 miles from the mouth. Here a concrete dam of the 
arch type, 250 feet long and 47 feet high, develops a head of 82 feet. 

3. Four miles from the mouth is a gristmill with a head of 11 feet, 
o\vned by E. E. Mason. 

4. The next dam, located in Sec. 35, T. 31 X., R. 10 W., develops 
a head of 18 feet. 

5. Another dam, located in Sec. 31, T. 31 X., R. 18 W., with a 
head of 2*2 feet is owned, under the name of the Apple River Power 
Company, by the Western Gas and Investment Company of Chicago, 
which also owns ]S'o. 4 described above. 

0. A dam 12 miles above the mouth of Apple River gives a head 
of 20 feet. The discharge at this point is about 80 per cent of the* 
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total flow measured at the mouth. This power is transmitted elec- 
trically to New Eichmond, where it is used by mills and elevators. 

The powers on Apple Eiver of less importance are described in 
the following table : 

Minor water potoers on Apple River. 



Location. 



Ahove moath : 

13 miles 

18^ miles. 

15^4 miles (Star Prairie). 

23«i miles 

Sec. 17, T. 12Nm R. 13W ... 
Ooe-half mile above last site. 
Amery 

Blakes Lake 



Owner and ase. 



H. L Bixby, flour 

M. C. Daggiei Sc Jewett 

H. Bixby 

J. C. S^hnyder flour 

Winger Sc Winger 

J. Stucky, gristmill 

Northern Supply Co , eleva- 
tors. 
Biake 



Head. 



Feet. 

11 

8 



12 



12 
12 



12 



Remarks. 



Developed. 
Undeveloped. 

Do. 
Developed. 

Do. 

Do. 
One-half total dU- 

charge developed. 
Developed: can be- 
raade 18 ie*)t. 



There are many other powers above Blakes Lake, with, heads of 
from 6 to 20 feet, mostly old logging dams in poor condition. When 
the region becomes more settled some of these powers will be im- 
proved. 

The following data on the discharge of Apple Eiver for the year 
1903 are furnished by John Pearson, superintendent of the St. Craix 
Power Company, Somerset, Wis. The computations are based on the 
capacity of turbines located at a point 2 miles from the mouth of 
Apple Eiver. The average daily discharge for each month is as fol- 
lows : 

Estimated daiJry discharge of Apple River near Somerset , Wis., for 190S, 



Month. 



January.. 
February . 
March .... 
Apri: 



Discharge. !| Month. 

-I, 



See.-feet. 
258 



May .... 

June .... 

eOO I July 

555 I; August. . 



Discharge. 



Sec. -feet. | 

860 
468 
492 ' 

880 I 



Month. 



September.. 
October .. . 
November . 
December.. 



Discharge. 



Sec. -feet. 

690 
660 
3S2 
324 



WILLOW EIVEB. 

Willow Eiver, one of the smaller tributaries of the St. Croix, has 
a high gradient, due to the fact that its bed lies in the "Lower Mag- 
iiosian'' limestone for its entire length. It drains an area of only 
24G square miles and has a length of about 35 miles. In the lower 
two-thirds of this distance, between Hudson and JeWett Mills, it de- 
scends 213 feet, giving many opportunities for water power. Many 
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of these powers ai-e improved, as the river traverses a fairly rich and 
well-settled country and is paralleled for a considerable distance 
either by the Wisconsin Central or the Chicago, St. Paul, Minne- 
apolis and Omaha Railway. The powers are here briefly described 
in order, beginning at the mouth : 

1. A timber dam at Hudson 100 feet long gives a head of IG feet, 
and with improveil machinery would develop 117 horsepower at or- 
dinary low water. A part of this power is used occasicmally for 
electric light when the power described as Xo. II is short of water. 

2. Two miles from the mouth of Willow River a dam formerly de- 
veloped a J)-foot head and was used for driving a flouring mill. At 
present this dam is washed out. 

3. The 130-f<K)t dam of the Willow River Electric Light and Power 
jdant. 3.5 miles from the mouth of the river, gives a head of 22 feet, 
sufficient to develop 200 theoretical horsepower at ordinary low-water 
flow. The j)ower is used to generate electricity for lighting the city 
of Iludscm, Wis., and for pumping its water sui)ply. 

4. A timber dam 100 feet long, 5.5 miles from the mouth of Wil- 
low River, gives a head of 24 feet, sufficient to develop about 125 
horsepower. This i)Ower is used for a flouring mill. Al)out 1,200 
feet below this dam there is^ a fall of about 47 feet, and at this point 
a new dam co^ild be erected, which could be made to include the 24- 
foot dam above, giving a total head of 71 feet. Such a dam would 
need to be about 20 feet high and about 70 feet or 80 feet long. By 
carrying the water a short distance below in a penst^)ck, a total head 
of 105 feet could bo secured, sufficient to develop about 000 horse- 
power at ordinars' flow of water. This site, being where the river 
bed changes from the "Lower ^fagnesian" limestone to the Cambr?an 
sandstone, affords ideal conditions for a dam. The town of Burk- 
hardt, on the Chicago, St. Paul, ilinneapolis and Omaha Itailway, 
is located about a mile distant. 

5. Seven miles from the mouth of Willow River a 100-foot timber 
dam gives a head of 10 feet. This power is used to run dynamos. 

0. Rapids occur 8.5 miles from the mouth of Willow River. A 
dam 125 feet long at this ]x>int, located at comparatively small ex- 
pense in a narrow limestone gorge, could be made to develop a head 
of 22 feet. 

7. At a point about 11 miles from the mouth of Willow River the 
Boardman flquring mills were formerly locat<?d. The 80-foot timber 
dam at this point was washed out some time ago, but the mill still 
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stands. If the dam were replaced, a head of 16 feet or more could be 
easily developed. All the above powers ou Willow River are owned 
by C. Bnrkhardt, who has the right of flowage wherever neo<led along 
this stretch of 11 miles, giving an aggregate descent of nearly 200 
feet. 

8. The next power on Willow River is located at New Richmond. 
A timber dam 40 feet long, o\\Tied by the Xew Richmond roller mills, 
develops a head of 18 feet. 

i). The last dam on this stream is located at Jewett, 5 miles east 
of Xew Richmond. Power afforded by a 10-foot head is owned by 
P. Xewell & Hennesey and used in a feed mill and sawmill. Above 
this point Willow River is too small for water-power nse. 

CT.AM mvEK. 

Clam River drains an area of 410 square miles. It is formed by 
two branches — North Fork and South Fork — which unite near the 
center of the drainage area just ahoxQ Clam Lake. The river de- 
scends about 350 feet in a total length of 50 miles, and, as much of 
this high gradient is concentrated at rapids, several good opportuni- 
ties are offered for development. The river flows throu^ a compar- 
atively thinly settled region, which as yet has no railroadsw Several 
railroads, however, cross the margins of the drainage. The following 
statements regarding its principal water powers are base<l on infor- 
mation given the writer by Edward L. Peet, editojr of the Journal, 
Grantsburg, Burnett County. 

A large, unimjn'oved water power exists in T. 40 X., near the line 
betwi^ni Rs. 17 and 18 W. At this point the banks of Clam River 
are 80 to 150 feet high, and the land which wouhl be flooded is low 
and of little value. . Above the proposed dam the valley bottom will 
average half a mile wide, with a few expansions to 1.5 miles. The 
bed of the river is clay and bowlders, mixe<l with sand. Plenty of 
timber for the construction of a dam grows in the swamps close at 
hand. Bowlders are also abundant at the dam site. The levels taken 
on a r<^c(»nt survey show that this power could be improved in the 
following ways : A dam rods long at the range line would give a 
head of 20 feet. A dam 10 rods long built farther do\Mistream would 
j)r(Kluc<» a head of 85 feet. By adding a 6 foot embankment for a 
riistance of 20 rods this head could be increased to 28 feet; or a dam 
60 rods long could be built across the valley with an average height 
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of 40 feet and a maximum height of 85 feet. If the water were con- 
ducted by a canal a distance of about a mile to the lowlands adjacent 
to St. Croix River, turbines could be installed with a head of 100 
feet. This dam site is distant only 3 miles from other large, unde- 
veloped powers on St. Croix and Yellow rivers, with which it could 
be easily and cheaply connected by electric transmission. 

About half a mile below Clam Lake there is now a logging dam 
with a head of about 20 feet which raises the water in the lake 3 or 
4 feet. This dam impounds the water from a drainage area of 283 
square miles. United States engineers reported that a dam would need 
to be 560 feet long at this point to produce a head of 25 feet. Such 
a dam would have a capacity of 4,670,786,000 cubic feet,* and if 
properly regulated could be made to greatly increase the amount and 
value of the powers below. The engineers found that the bed of the 
river consisted of sand from 3 to 20 feet, at which depths, soundings 
indicated hard materials, supposed to be clay and gravel. 

Another large water power is found at Clam Falls, in Sec. 13, T. 
37 X., R. 16 W., where the river falls over a wide ledge of the "Ke- 
weenawan" rocks. A dam at this point impounds the drainage from 
an area of 45 square miles and develops a head of 34 feet. Between 
Clam Falls and Clam Lake the slope is small and the river valley is 
half a milo to 1.5 miles wide. The river profile is shown in the fol- 
lowing table, compiled from surveys made by United States engineers. 



Profile of Clam River from its mouth to Clam Falls. 



Station. 


Distance. 


Eleva- 
tion 
above 
6*»a level. 


Descent between 
points. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


Mmit.h nf rivnr 


Miles. 

0.0 
fi.O 
19.0 
29.0 
3-'. 5 


Miles. 

6".6 

1.3.0 
10.0 
3.5 


Feet. 

888 
S81 
947 
967 


Feet. 


Feet. 


St. Croix, road crossing 


IS 

66 
20 


9 O 


Clam Lake, mouth.. 


5.1 


Sec. 85. T. 38 N., R. 16 W., south line.. 
Clam Falls 


2.0 









XAMEKAGOX AXD TOTCJGATIC RIVEKS. 

Xamekagon Eiver rises in a large lake of the same name near the 
divide in the waterslieds of Chippewa and Bad rivers. Its drainage 
area is second in extent of all the St. Croix tributaries. Xamekagon 
Lake is formed by six or more connected lakes, occupying parts of 14 



I » Kept. Chief Eng. U. S. Army, 1880, p. 1619 
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sections and surrounded by extensive cedar and tamarack marshes. 
In the upper 60 miles of its course the river is generally narrow end 
swift, stretches of rapids over pre-Cambrian crystalline rock being 
frequent/ There are also several vertical falls of 2 to 4 feet, which 
together with the rapids, furnish good opportunities for water powers. 
The banks are high on either side, stretching away into high, broken 
ridges and sand barrens covered with timber. In the remaining 25 
miles of its length the river is from 100 to 200 feet wide. In this 
reach it descends 130 feet, including several sharp pitches and rapids, 
the principal of which are Little and Big Bull rapids and Dupee flats. 
The average slope of the river is 5.3 feet per mile. 

A good location for a dam is found 4 miles above the mouth of the 
river, where the high gravel banks approach within 600 feet. A 
head of 20 feet or more could be o^btained here without overflowing 
much land, impounding the drainage from 1,000 square miles. With 
the ordinary low water flow estimated at one-third of a second-foot 
per square mile, this would produce 740 theoretical horsepower. Be- 
cause of the storage effect of the present dams above this point, the 
river at this site might be made to produce nearly 1,000 horse-power. 
Another good location for a dam is found at Veazie, on the Chicago, 
St. Paul, Minneapolis and Omaha Kaihvay. By overflowing 6,000 
acres, mostly railroad and government land, a head of 30 feet could be 
obtained, according to United States engineers. A dam of 15 feet 
head would cause little overflow. Suc^h a dam would have the run- 
off from about 800 squarfe miles and at ordinary low water would pro- 
duce 275 theoretical horsepower. Small dams are located at Stinnett 
and at the outlet of Lake ISTamekagon. A dam owned by the Hay- 
ward Electric Light and Power Company, located near Hayward, de- 
velops 200 horsepower and is used for light and power purposes in 
that city. 

Additional information regarding undeveloped powers is given in 
the following profile : 



1 SI mar, V. B.. Asst. U. S. Engineer: Kept. Chief Engr. U. S. Army, 1890, p. 1«16. 
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Profile of Namekagon River from its mouth to Cable, WisA 



No. 



Station. 



Mouth of river, 

Sec. 33, T. 43 X., li. U W.. 

eaart side 

Tototpitle Klver, mouth ,. 

McKinzle Creek, mouth, sed'. 

28, T. 42 N., R. 13 W 

Stuntz Brook, mouth. «oc. 27, 

T. 4^ N., K. 13 W 

NE. % sec. 34. T. 41 N., R. 

13 W 

NW. % sec. 6, T. 40 N., R. 

12 W 

Sec. 18, T. 40 N., R. 12 W., 

near center 

Sec. 39, T. 40 N., R. 12 W., 

near center 

SW. M sec. 27, T. 40 N., R. 12 

W 

Veazle, sec. 36, T. 40 N., R. 12 
River Jordan, month, sec. 01, 

T. 40 N., R. 11 W 

Spring Brook, mouth, sec. 15, 

T. 40 N., R. 11 W 

Obippenacia Creek, mouth, 

sec. 33, T, 40 N., R. 10 W... 

Stinnett 

Little Puckanance 

Cable, Bayfield County 



Distance. 


From 
mouth. 


Between 
points. 


Miles. 


Miles. 


0.0 

4.0 
5:0 




4.0 
1.0 


13.0 


8.0 


15.0 


2.0 


16.0 


1.0 


19.5 


3.5 


21.5 


2J) 


24.0 


2.5 


85.5 


1.6 


28.5 


S.O 


36.5 


7.0 


.?r.o 


1.5 


43.0 


6.0 


45.0 


12.0 


69.0 


14.0 


70.0 


11.0 



Elevation 
above sea. 



Feet. 

4:yo6.o 

917.8 
91S.0 

944.0 

852.0 

95S.0 

990.0 

1,004.5 

1,024.2 

1,026.2 
1.039.0 

1,056.0 

1,068.0 

1,115.0 
1,1.%.0 
1,218.0 
1,303.0 



Descent between 
points. 



Total faU. 



feet. 



9.8 
.2 

26.0 

8.0 

6.0 

32.0 

14.5 

19.7 

1.0 
13.8 

19.0 

10.0 

47.0 
21.0 
82.0 
85.0 



Per mile. 



feet. 



2.4 
.2 

3.2 

4.0 

6.0 

9.0 

7.2 

7.9 

p.7 
4.0 

2.7 

6.6 

7.8 

10.6 

6.9 

7.7 



1 Authority: Nor. 1-14, and 16, U. S. engineers; 15 and 17, Chicago, St. Paul. Minnea- 
polis and Omaha Railway. 



In it.s length of 55 miles, Totogatie Eiver, the principal tributary 
of the Xamekagon, descends 350 feet. It enters the main stream 
only 5 miles above its mouth. The region is high and precipitous, 
with frequent ledges of pre-Cambrian crystalline rock and bowlders. 
As a result, the stream forms for miles a series of rapids with many 
vertical falls of 10 feet or more. Many logging dams already exist, 
the most important being located as follows: Sec. 13, T. 42 N., R. 
10 W. ; sec. 6, T. 42 K, R. 10 W. ; and sec. 12, T. 43 K, R. 10 W. 
A goo<l sitiQ for a dam is near the outlet of Gilmore Lake, in Sec. 9, 
T. 42 X., R. 12' W. ; and another in sec. 12, T. 42 N., R. 12 W. The 
following profile of Totogatie River is compiled from surveys made 
by TTnited States engineers : 
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Profile of Totogatic River from its mouth to N E. 14 sec. 15, T. 42 N., R. 9 W, 





Distance. 


Elevation 
above sea 


Descent between 
points. 


Statioo. 


From 
mouth. 


Between 
points. 


Tot«l. 


Per mile. 


Mouth of river 


Miles. 
0.0 
11.5 
200 
37.0 
40.0 
50.0 


Miles. 


Feet. 
918.0 
975.5 
1.006 8 
1,168.4 
1.241.6 
1,251.0 


Feet. 


Feet. 


Sec 18, T. 42N., R. 13 W.,dara 

NE. '4flec. lO.T 42N.,R.12W 

NE. ^ sec. 3, T. 42N , K. 10 W 


11.5 
8.5 

17.0 
3.0 

10.0 


57.5 
23.3 
159.6 
73.2 
10.0 


5.0 
2.7 
9.4 


NE. k sec. IS, T. 42 N., R. 10 W 

NE. Vitaec. l.\ I. 42 N., R. 9 W 


24.4 
1.0 







MINOR STREAMS. 

Oiceola Creek. — Emptying into St. Croix River a few miles south 
of Willow River is a small stream known as Osceola Creek. In the 
city of Osceola, near it« month, is a water power w^ith a head of 90 
feet, owned by the Osceola Mill and Elevator Company. This dam 
furnishes the power to run a mill with a capacity of 175 barrels per 
day. One-fourth of a mile above is another dam with a head of 26 
feet. 

Kinnikinnic River. — A small river emptying into St. Ooix 
River only 5 miles above its mouth bears this name. Its gradient is 
so high that there are a number of good sites for water powers. The 
descent in 10 miles is 190 feet. The following is a tabulated state- 
ment of its water power : 



Water powers on Kinnikinnic River.^ 



No. 


Location. 


Owner and use. 


Head. 


Esti- 
mated 
horse- 
power. 


Remarks. 


1 
? 


3 miles from month.. 
5 miles from month.. 


N. Kohl, flonring miU 


Feet. 
10 


70 


Timber dam. 
Gk)od dam location. 


4 


7 miles from month. 




20 

14 

15 
39 

8 
14 
10 

50 

14 


""eo ■ 

140 

40 
60 

30 

"*i80 




River Falls : 

3 miles below. .. 






T) 


1 mile below 

River Falls: 
do 

do 

7 miles above River 

FaUs. 
Sonth Branch, sec. 1, 

T. >7N., R.U»W. 
1 mile above No. 10.. 
Balsom Lake 


City waterworks 


Timber dam, 9 by 120.. 


6 


do 


Timber dam. 


7 

8 
9 

10 

11 
12 


Geo. Fortune, mill and eleva- 
tor 

Pratrie mill and elevator. .. 
Clapp'smill 

W. H. Putnam, feed and flour 

Glass Bros*, manufacturers. 
J. W. Park, lumber and flour 


Timber dam. 4 by 210.. 
Timber dam. 12 by 180. 
Dam out. 

Timber dam, 28 by 114. 



1 Figures are low-water estimates. Nos. 1 and 5-12 developed ; 2-4, undeveloped. 
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LAKE SUPERIOR DRAINAGE SYSTEM. 



Topography. 

The watershed which limits the area of Lake Superior drainage in 
Wisconsin varies in elevation (above the level of Lake Superior "I 
from 600 feet near tlie Minnesota line to over 1,000 feet near the 
•Michigan line. Its average distance fi*oin Lake Superior is only 30 
miles. For this reason the rivers are comparatively small ; but owing 
to the fact that their large fall of 600 to 1,000 feet, is largely con- 
centrated at a few points they offer many opportunities for water- 
power development. From a point near the center of the watershed 
a wide and nearly flat table-land, of which Bayfield Peninsula and 
the Apostle Islands form the northern prolongation, separates the 
drainage into eastern and western sections of nearly equal area. In 
both of these sections three distinct belts of topography are usually 
distinguished. The southernmost belt consists of a plateau in large 
part covered with swamps and lakes and is so flat that in many cases 
the water from the same swamps and lakes may flow either north 
to Lake Superior or south to the Mississippi. 

From this flat watershed the descent northward is gradual until 
a range of mountains from 600 to 900 feet above the level of Lake 
Superior is reached. The northern slope of these mountains is much 
steeper than their southern slope, forming a marked though not 
continuous escarpment. 

In the western section these mountains, known as Douglas Copper 
Range, reach a height of 400 to 600 feet above the lake and have a 
width of 1 to 4 miles. They extend in an east-northeast direction, 
gradually merging into the Bayfield moraine. From the crest of the 
mountains there is a sudden descent of 300 to 400 feet, caused by a 
faulting of the rocks. The Lake Superior rivers break through the 
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Tidges at this ppint, and here the greatest opportunities for water- 
power development are to be found. 

In the eastern section the mountains, called the Penokee Iron 
Eange, extend from a point on the Michigan boundary, 12 miles 
from Lake Superior, in a southwV^sterly direction for about 35 miles, 
gradually merging into the plateau. As in the western section, 
many falls and rapids occur in breaking through the hard "Huro- 
nian" rocks of which the range is composed. Smaller falls ex)ntinue 
for a distance of 5 to 6 miles after crossing the Penokee Range, oi* 
until the Copper Range has been crossed. 

To the north of the highlands and extending with a gradual slope 
northward to the shores of Lake Superior lies a plain with a width 
of 5 to 15 miles. Its northern portion reaches an elevation of 100 
^to 200 feet above Lake Superior or 700 to 800 feet above the sea. 
The entire belt is underlain by till and docp layers of red clays some- 
times mixed with sand. The rivers, both large and small, have cut 
deep and narrojw banks in the clay soil. As a result the surface is 
carved in every direction by narrow water courses whose steep sides 
have a height of 25 to 100 feet, making railroad and highway con- 
struction expensive. Vers' few swamps are found in this lowland 
area. Because of the gradual slope of the shallow rivers opportuni- 
ties for water-power development in this belt are rare. In many 
cases, however, there are important falls at the immediate mouths of 
the rivers and over the red sandstone. 



Water Powers. 

GENERAL STATE^rEXT. 

Owing to the fact that the rivers of the Lake Superior system in 
Wisconsin have a total fall of 400 to 1,000 feet in the narrow belt of 
30 miles separating the plateau region in which they rise from Lake 
Superior, their currents are characteristically rapid. As a result the 
rainfall is quickly discharged, thb streams alternating between small 
creeks and torrential rivers. While the storage of surplus waters is 
important ever'v^^^here in the State for the economical development of 
water power, it is here doubly so. The fact that the most important 
falls and rapids are in the upper half of the drainage area increases 
the difficulty of storing a large proportion of the rainfall. With a 
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Storage of less than 5 to 15 per cent oif the rainfall most of the rivers 
would furnish at low water an insignificant flow. 

Rainfall data regarding this drainage area are scanty, but sufficient 
to show that the rainfall increases from the lake to the highlands. 
This fact is strikingly shown by the ])recipitati()n map published by 
the United States Weather Bureau. It is here seen that the rainfall 
increases southward at the average rate of about 5 inches every 25 
miles, the maximum not being reached until after the highlands are 
passed. That fact has an important bearing on the value of the water 
powers, because, as already stated, it suggests the location of reser- 
voirs to a large extent in this region of greatest rainfall. The most 
important water powers occur near the Copper ranges and the PenO- 
kee Iron Range, where future mining operations may render them of 
much economic importance. 



ST. LOUIS RIVER. 



ih 



Although the water powers of St. Louis River lie outside the State, 
they are located so near the Wisconsin boundary that development 
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Fig. 14.— Plan of cannl of Great Northern Power Company on St. Loitts River. 
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coiit-eiiiplates their extt^nsive use in Superior and other Wisconsin 
cities. ^Vn important feature of St. Louis River is the concentra- 
tion of its descent in the lower reaches, where its volume is greatest. 
This provides opportunities for water power, which, if distributed 
among its smaller tributaries would be in large part wasted. The 
upper portions of St. Louis Kiver are sluggish, flowing through many 
lakes and swamps, but as the waters near the lake their speed is in- 
creased until at a point about 22 miles from Lake Superior, just 
above Fond du Lac, there is a series of falls and rapids extending 
(I miles upstream from a point 2 miles from the Wisconsin boimdary. 
In this distance of (J mile^^ the river descends 4r)() feet in a series of 
wild leai)s over the upturned ledges of slate rock, forming a water 
l)0.wer which has few su])eriors in the West. This power and the 
riparian rights are oAnied bv the Great Xortheni Power Oompanv. 

The ]>resent practice in the design of hvdro-ele(*tric plants of pro- 
viding generating units and auxiliary apparatus of large capacity 
instead of the multiplication of smaller machines is well illustrated 
in the Great Xorthern Power Company's ])lant. 

This water power plant, situated near Superior, Wisconsin, on 
the St. Louis River and now under construction, is second only to 
the great hydraulic plants at Niagara for, when fully completed, it 
will call for the generation of 200,000 h. p. 

The initial djuipment, now under way, is for 30,000 h. p., with an 
ultimate capacity at this station of 80.000 h. p. Power from this 
j)lant will be transmitted 14 miles to Duluth and Superior but, 
eventually, it is i)lanned to transmit power 50 to 75 miles for the 
operation of the great Mesabi and Vermillion iron ranges. 

The relative positions of the power hous(», dam reservoirs, etc., 
are shown in Figure 14. From the head gates to the power house is 
a distance of 2.8 miles, about two miles of which is canal and fore- 
bay. Over the remaining distance the water is carried through 3,800 
feet of wfK)d stave pipe and about 1,000 feet of seven-foot steel pipe 
for each water wheel unit of 10,000 horse power. The total head 
thus developed is 365 feet. 

A complete account of the electrical installation may be found in 
the Electrical World of July 28th, 1900. A view of the dam at the 
head of the rapids and the rapids below is shown in Plate XLTV. 
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XEAIADJI A2?D BLACK KIVEBS.^ 



Unlike other rivers of the Lake Superior watershed, Nemadji 
Kiver flows northeast instead of north and does not rise in an elevated 
region. As a result it is devoid of important rapids or falls suitable 
for water power. 

Black liiver, the most important tributary of the Xemadji, rises 
in an elevated country, its source being in a lake on the Minnesota 
boundary. It flows north and empties into Xemadji River about 10 
miles from Lake Superior at an elevation of only 20 feet above the 
lake. In the upper two-thirds of its length Black River flows 
through many tamarack and cedar swamps, which give to its waters 
a distinct color and taste. Up to about 4 miles from the Douglas 
Copper Range it occupies a wide valley with small descent As this 
range is approached the valley narrows and it5 gradient increases. 
In the SE. 14 Sec. 28, T. 47 X., R. 14 W. the hard layers of the 
'•Keweenawan" rocks cross the river, producing a vertical fall of 31 
feet. A total head of 160 feet* could easily be obtained here for a 
dam site. A view of these falls is shown in Plate XLVL As Black 
River has a drainage area of 80 square miles above these falls, an 
assumed run-off of 0.4 second-foot per square mile gives 560 theoreti- 
cal horsepower. A company w^as formed some time ago to improvo 
this power, and a franchise w^as secured from the city of Superior 
for lighting by electricity, but no construction has yet been done. 
The water at the head of the upper rapids is 387 feet above Lake 
Superior; at their foot. 50 yards beyond, the elevation is 227 feet. 
From this point the river passes for nearly a mile through a gorge 
100 to 170 feet deep, below which the walls of the gorge are less 
elevate*! above the stream, but the current is very rapid until it joins 
Xemadji River 4 miles below. From the foot of Black River Falls 
to the junction with the Xemadji the total descent is 200 feet, an 
average of 50 feet to the mile. 

BOIS BRULE BIVER. 

Though over 33 miles long, Bois Brule River has a drainage area of 
only 200 square miles, practically all of which is in the highland 
district. It rises in a swamp, near St. Croix Lake, at an elevation of 



* The authority for most of th*» statompnts roncprnlng the Lake Superior rivers la. 
Prof. B. D. Irvlnp: Oeolojry of Wisconsin, vol. ,7, 18S0. 

* Sweet. E. T., Geol. Wisconsin, vol. 3, ISBQ, p. Z19. 
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420 feet above the level of Lake Superior. In Sec. 15, T. 46 N., E. 
10 W., at the Dalles, Bois Brule Kiver is only 25 feet wide, with banks 
of clay and bowlders averaging 8 feet in height. Near this point 
there are swift rapids, with a total descent of about 15 feet in 200 
yards. Similar rapids about 3 miles farther north, near the town- 
ship line, continue as far as the mouth of Xebagemain River, the 
most important tributary of the Bois Brule, in Sec. 27, T. 47 N., R* 
10 W. For the next 10 or 12 miles the current is very sluggish un- 
til the head of the lower rapids is reached, in Sec. 26, T. 48 N., R. 
10 W. From this point to within 1.5 miles of Lake Superior rapids, 
and small falls (the largest being 4 or 5 feet in height) occur almost 
continuously. These descend an aggregate of 200 feet over ^*Keween- 
awan" eruptives and sandstones. By constructing dams at the out- 
lets of Lakes Xebagemain and Minnesung the surplus water could 
be held back and used at times of low water, thus adding greatly to 
the value of the water powers on the river. At present there are no 
dams. Mr. Howard Thomas^ city enginefer of Superior, Wis., states 
that the nonnal discharge of this river is 100 second-feet and that 
at several points heads of 40 feet could be obtained by dams between 
bluffs or with dams and flumes along the banks. Such a head would 
give 450 theoretical horsepower. Because of its comparatively small 
watershed and the fact that the river is fed very largely by springs it 
is not subject to freshets. 

MONTEEAL AXD GOGOSHUXGUN RIVERS. 

For nearly its entire length Montreal River forms a part of the 
Michigan-Wisconsin boundary. It rises in a tangle of lakes and tam- 
arack swamps near the boimdary line at an elevation of about 1,600" 
feet above sea level, or 1,000 feet above Lake Superior. Its length 
is 50 miles, the highest gradient being concentrated in the last quarter 
of this distance. This exception to the general rule of the Lakb Su- 
perior drainage area is due to the fact that here the Penokee Iron 
Range and its associated highlands of the "Keweenawan" series ap- 
proach Lake Superior within a distance of only 3 miles, leaving no 
lowland region. 

About 1,300 feet from its mouth, on the north line of Sec. 7, T. 
47 X., R. 1 E., is a vertical fall of 35 feet over sandstone. It i& 
stated by an officer of the Duluth, South Shore and Atlantic Railway 
that a head of 55 feet could be developed here by constructing a flume 
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100 feet long. Beeause of the lakei> and swamps at the headwaters 
of this river it is likely that at least 5 i>er cent of the annual rain- 
fall could be stored in reservoirs. This would give, from its 280 
square miles of drainage area, an ordinary flow of 140 second-feet, 
equivalent, with a head of 55 feet, to 808 theoretical horsepower. In 
the last live-eighths of a mile of its course Montreal Kiver descends 90 
feet. The railway oflicial mentioned above also states that another 
power site is located in the ^^\V. ^4 S\V. ^4 Sec. 21, T. 47 X., R. 1 
E., at falls ot 00 feet over the crystalline rocks. As the banks are 
high, a 2()-foi)t dam, with a flume 250 feet long, would develop a 
head of SO f(»et. Both of the above ])owers are within 4 miles of the 
]3uluth. South Shore and Atlantic Kailway. At Ironwowl, about 
2 miles aWve these falls, the river has an elevation of 880 feet. In 
the 5 miles above Ironwood the river descends only JJO feet, and for the 
renuiind(T of its upper reaches its current is slow. At all the rapids 
on this river th(^ conditions are favorable for the building of dams. 

Under date of A])ril 1>, 11)07, Edward P. Bureh, consulting en- 
gineer, writes that his surveys of Montreal River near Saxton Falls 
show(Ml that a dam with 120 foot head was feasible. His measure- 
ments of the discharge^ of ^lontreal River during the winter of 190G 
and 7 showed a minimum flow of 102 cubic feet per second. Survey 
for reservoirs on headwaters of this river have also been made which 
show that a system of reservoirs can Ix* constructed at moderate cost. 

The Gogoshungun, a branch of the ^Itaitreal, is nearly as large as 
the upper ^Montn^al, being about 30 miles long. Its total descent is 
500 fcK-t. Until the river reaches the Penokee Range its current is 
sluggish, being bordered by swamps. Tn its pa^ssage through the 
mountains, in Sw. 27, T. 4(» N., It. 2 E., a numlx^r of rapids and falls 
occur. 

BAD RIVEK. 
MAIN RI\T.R. 

The sources of Bad liiver lie in large swamps 8 miles south of the 
Penokee Iron Range, at an elevation of 900 feet al>ove the level of 
Lake SuiH^ior. Jn this distance of 8 miles its descent is 110 feet, but 
its course is sinuous, as may be inferred from the fact that the Wis- 
cor.sin Central Railway is forced to cross it eight times. About 1% 
miles alKwe Mellen are rapids called Copper Falls, which have a total 
descent ot about 00 ieet (PL XLVII.) The river at this point has 
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a drainage area of about 144 square miles. According to a survey, 
5 per cent of the annual rainfall could be easily stored in dams near 
the headwaters, which should provide an ordinary flow of 68 second- 
feet, equivalent to 460 theoretical horsepower. 

'*Xear the Penokee Range Bad Eiver enters a gorge of pinkish gran- 
ites, narrowing in places to a width of 10 feet and descending 20 feet 
in ^0 rods, with a total descent of 50 feet in three-fourths of a mile. 
The river then widens and continues with reduced grade until Pe- 
nokee Gap is reached, when it again contracts. Coming into contact 
with the "Huronian" rocks, it flows along their strike. In the next 
four miles occur many rapids and several falls, including one of 
35 feet.'' In the next 1,000 feet, in which the river descends 40 
feet, Tylers Fork, the most important tributary, is reached. Directly 
at the jimction Tylers Fork has a fall of 45 feet over the wall of a 
gorge 65 feet deep. This is in Sec. 17, T. 45 N., R. 2 W. A 
competent engineer, reporting on this water power, states that dams 
could develop here a head of about 120 feet. This tributary drain- 
age area is given at 234 square miles. On the assumption that the 
rainfall is only 32 inches and that reservoirs can be made to store 15 
per cent of the rainfall, it was estimated that the river would fur- 
nish a continuous flow of 206 second-feet, equivalent to about 3,000 
theoretical horsepower. It was proposed to conduct this power elec- 
trically to Ashland. S^ Plate XL VIII for view of falls. 

In the next 1,000 feet below Tylers Fork the river flows through a 
rocky gorge 100 feet deep, beyond which the rocks disappear and the 
stream flows between high banks of red clay, the ground rising rapidly 
on both sides. The total descent in Sec. 17 is probably 135 feet. In 
the next 6 miles of its sinuous cours?, to the mouth of Maringouin 
River, the river descends about 30 feet to the mile. Both rivers at 
their confluence are broad and deep, with slow-moving, muddy cur- 
rents and wide bottom lands — conditions which continue to the mouth 
of Bad River. 

Farther north, 214 miles from this junction, Bad River receives 
the waters of Potato River. At this point its elevation is 80 feet 
above the level of Lako Superior. In Sec. 25, T. 47 N., R. 3 W., oc- 
cur some small falls, of 1 or 2 feet, over red sandstone and shale, 
which continue for perhaps 2 miles. BeloW these falls Bad River 
continues sluggish, deep, and tortuous, witJi bold and high clay banks, 
until White River is reached. For the remainder of its course the 
river finds its way to Lake Superior through swamps. 
17 
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TEIBUTARIES. 

The principal tributaries of Bad Eiver, named in order from its 
month, are as follows: White River entering from the west; Potato 
River from the east; Maringouin or ilosquito River from the west, 
and Tylers Fork from the east. 

White River. — This river, the largest tributary of Bad River, 
has a total length of about 45 miles, and drains an area of 400 square 
miles. It rises in Long Lake, at about 700 feet above the level of 
Lfcke Superior. Most of its descent is concentrated in its upper waters, 
where its discharge is least. It pursues a general northeasterly course 
with many windings through high and steep clay banks, like those de- 
scribed on Bad River. Its only considerable falls are in Sec. 6, T. 4G 
2^., R. 4 W., where the river was originally obstructed by the edges 
of southw^ard-dipping rocks. A dam with a 20-foot head has been 
maintained here for several years, and until October, 1903, furnished 
the power to run a paper mill. At that time the mill burned. The 
White River Power Company, of Rhinelander, Wisconsin, is now, 
Xovember, 190G, engaged in further developing this same power. A 
concrete dam carrying a hiead of 32 feet is being built in Sec. 6, T. 
46, R. 4 W^. and it is planned to have the contract completed and the 
machinery in operation by September, 1907. The water will be car- 
ried by a 9 foot i)ipe from the dam to a point 1,400 feet lower down 
stream. The turbine installation will consist of 2 pair of twin wheels 
each unit cai)able of developing 900 H. P. and directly coimected to 
500 K. W. generators. The current will be transmitted to Ashland 
and leased for power and lighting purposes. The owners estimate a 
minimum power of 1,000 H. P. The officers of the company are 
A. W. Shelton, President; C. A. Wixson, Secretary, and E. A. Ed- 
monds, Treasurer. 

Marinrjouin Biver, — ^Maringouin River, sometimes also called Mar- 
ingo (Mosquito) River, has a total length of about 40 miles and 
drains an area of 231 square miles. Four miles from its source it 
crosses the Penokee Range. Here, in th- XW. V^ Sec. 23, T. 44 IN"., 
R. 5 W., the river descends, in a series of three falls, a total distance 
of 65 feet within a few rods. The two upper falls, of 15 and 25 feet, 
respe(*tively, are only 50 febt apart. Nothing but the limited amount 
of water prevents this from being a valuable water power. For the 
remainder of its course the river is devoid of falls or rapids flowing- 
between high clay banks. 
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Within 6 miles of its junction with Red Eiver, the Maringouin re- 
ceives several rapid tributaries, the most important of which is Bruns- 
weiler Creek. This creek rises in the same swamp with Maringouin 
River, but, unlike it, has important falls north of the "Huronian'^ 
hills. Until Bladder Lake is passed in Sec. 11, T. 44 N., R. 4 W., 
the current is sluggish. The outlet of this lake is only 6 feet wide, 
with rock walls on either side. A dam which would greatly raise 
the water in the lake could be constructed here at slight expense. At 
the outlet of the lake there is a long series of chutes and rapids for k 
distance of over 6 miles. In this stre^^ch the creek flows through 8 
narrow valley with steep, rocky hills. The last important descent 
occurs near the north line of Sec. 22, T. 45 N., R. 4 E., where the 
stream leaves the Copper Range, the slope being 30 feet in a distance 
of 130 feet. 

Tylers Fork, — This tributary is the only one which joins Bad River 
before the lowlands are reached. Tylers Fork, nevertheless, has a 
length of 30 miles and a total descent of 700 feet. Until it reaches 
the Penokee Range its current is sluggish. In the WE. % Sec. 33 T. 

45 X., R. 1 W., the river falls 20 feet over the hard "Huronian" 
rock. Less than a mile farther on, in Sec. 28, occurs a series of low 
falls over black slate, the descent being 20 feet in a distance of 500 
feet. On the north line of sec. 20 the river surface is 760 feet above 
the level of Lake Superior. In the next 10 miles of its course it de- 
scends 260 feet, but without any considerable rapids. On the west 
line of Sec. 15, T. 45 N., R. 2 W., the elevation of the water is 485 
feet. The current now becomes swifter and about a quarter of a 
mile below the east line of Sec. 16 is a series of rapids which con- 
tinues to its junction with Bad River; ending in the 45-foot fall 
shown in Plate XLVIII. As these falls and rapids are within a 
mile of the Wisconsin Central Railway, they seem destined to be- 
come of some economic importance. 

Potato River. — In its course of only 30 miles, Potato River has a 
descent of over 900 feet. The river is small imtil it is joined in Sec. 
15, T. 46 N"., R. 1 W., by Little Potato River. From this confluence 
a course nearly due west for 12 miles takes it to Bad River. Near 
the east line of Sec. 17, T. 46 N., R. 1 W., at 428 feet above the level 
of Lake Superior, is a series of rapids followed by a series of cata- 
ract.^. These rapids begin on the east line SE. 14 SW. 14 Sec. 17, T. 

46 X., R. 1 W., and are in the trap rock. In the next quarter mile 
abrupt descents of 10, 4, and 40 feet occur, with swift water between. 
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A still larger fall of 60 feet or more is located near the west line 
of See. 17, and as the banks are high and precipitous, a suitable daiii 
would develop a head of nearly or quite 100 feet On both sides of 
the west line of Sec. 17, about 2,000 feet north of the southwest cor- 
ner, is a series of bold falls having a total descent of 80 feet in a dis- 
tance of 500 feet, with two leaps of 25 feet and 32 feet respectively. 
The total fall in Sees. 17 and 18 is 170 feet. These falls, being over 
solid rock of conglomerate and sandstone, furnish ideal conditions for 
dams. Below Sec. 18 the river course is tortuous and slow. 

MINCE EIVERS. 

Aminicon, ]\Iiddle, Poplar, and Iron rivers are small streams in 
Douglas County. They are all swift streams with many small falh, 
but are subject to great variations of flow, being insignificant at low 
water. A corporation known as the Iron Eiver Water, Light and 
Power Company has recently constructed a dam 135 feet long, with a 
head of 32 feet, on Iron River, in Sec. 22, T. 47 N., E. 10 W., the 
intention being to install turbine-s? of 1,000 horsepower, which will be 
transmitted to n-ear-by towns. 

Railroads. 

AH the falls which occur near the Penokee Range on Bad River and 
Tylers Fork are near the Wisconsin Central Railway. Montreal 
and White rivers are crossed by the Duluth, South Shore and Atlan- 
tic, the Chicago and Northwestern, and the Wisconsin Central "^ail- 
ways. The western half of the Lake Superior watershed has good 
transportation facilities. Branches of the Great Xorthern Railway 
cross the valley of Black River and follow the valley of Nemadji 
River. Besides these the drainage is crossed by the Northern Pacific, 
the Chicago, St. Paul, Minneapolis and Omaha, and the Minneapolis, 
St. Paul, and Sault Ste. Marie railways, and by minor logging roads. 
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PEESENT CONDITIONS. 



It is perfectly manifest that water powers can be of only potential 
economic importance imtil the region in which they are situate be- 
comes populated and developed. 

The building of cities and the clearing up of farms is followed in 
turn by the creation of railroads and other means of transportation. 
These changes combine to create a demand for power, while the rail- 
roads provide means for both getting in the raw materials for use 
in manufacture, and also for delivering to distant buyers the manu- 
factured products. 

The water powers of southern Wisconsin are noteworthy for their 
wide and uniform distribution rather than for their great size. 

The only large river in this region is the Wisconsin and even this 
has so moderate a fall and so wide a valley as to afford only two op- 
portunities for development. The shorter rivers with few exceptions 
have fairly rapid fall, which compensates for their lack in volume. 

But while the settlement and cultivation of this region have called 
intoi use the many water powers on these streams, the same cultiva- 
tion has resulted in appreciably lessening these same powers. 

The number of mills which have been burned down or allowed to 
stand idle and decay during the past decade furnish abundant proof 
of this condition. A brief statement of the most important elements 
contributing to this condition is not without interest. 

1. The clearing of the forests and the general draining of many 
swamps and marshes which formerly conserved the water have al- 
lowed the storm water to reach the rivers in much shorter time. This 
has resulted in greatly increasing the size of the freshets and in cor- 
respondingly decreasing the low water flow in the rivers. 

The freshets have largely increased the difficulty and expense of 
keeping the dams in repair. The decrease in the low water flow has 
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caused the installation of many steam plants to supplement the water 
power during the period of low water. This duplication of power 
plants has been a potent cause for the neglect of the water powers. 

2. The cultivation of the valley lands has resulted in the fresheis 
carrying increasingly larger amounts of silt into the rivers, which in 
the course of many years settle in the ponds, thereby seriously de- 
creasing the pondage. 

3. Again many of the dams were built and originally used for 
sawing lumber. With the clearing away of the forest such of these 
dams as could not be diverted to other purposes were necessarily aban- 
doned and allowe<l to decay. 

4. Before the great milling industries of Minneapolis and other 
cities became so developed as to furnish the present large proportion 
of flour for this and other states, many dams were used to grind the 
flour products needed by the people of their neighborhood, but at 
present these small industries find it increasingly difficult to compete 
with the great corporations mentioned above. 

5. Another cause for the decline of the smaller water powers has 
come from rapid appreciation in value of the neighboring farm lands. 
In many cases the value of the flooded lands, for agricultural pur- 
poses, was greatly in excess of the value of the water power. This 
condition has naturally resulted in the purchase of many dams by 
the adjacent riparian owners followed by the destruction of the dam 
and the addition of its overflowed lands to the holdings of the farmers. 
But it must not be understood that all the many changes incidental 
to the development of the state have resulted alone in the detriment 
of the water power. With the waning of lumber and flouring inter- 
ests mentioned above, has come the development of many new anl 
varied manufactures all requiring power, while the decrease in freight 
rates has certainly contributed largely to their establishment 

Probably the most important users of water power of recent in- 
stallation, are the paper and woolen mills and the electric light and 
traction companies. The increased possibilities of water power due 
to the use of electric transmission are difficult to overestimate. This 
improvement renders it possible to generate power at a distant point 
where power is found in great quantities and transmit it to other 
localities where transportation or other facilities render it more valu- 
able. A good example of this fact is seen in the proposed develop- 
ment of about 10,000 horsepower at the little town of Kilboum on 
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the Wisconsin River and its distribution in Madison fifty miles dis- 
tant as well as to the smaller cities between, now under construction. 

The cheaper generation of water power should result in the general 
supply of the electric light and power at a much cheaper rate than 
that which comes from steam dependent upon distant coal mines. In 
this connection it must not be overlooked that the tendency of the 
price of the coal is always to rise, due both to the increase in miners^ 
wages and the increasing difficulty of mining the coal. 

In order that the people, and not alone a few corporations, may 
profit by the cheapness of water power it is necessary that \he charters 
granted to such corporations shall carefully guard the interests of the 
entire people. It is to be regretted that this has not always been 
done in the past. 

A second way in which the improvements of electric transmission 
of power is manifest is seen in the joining by wire of a number of 
relatively small powers on the same or adjacent rivers and the trans- 
mission of tlie combined power to the same central plant, where it 
can be used to greatest profit and economic advantage. In this way 
a number of relatively insignificant powers can be combined to pro- 
duce a valuable power. A good example for such a combination is 
found on Cedar Creek above Mayfield. 

UNDERGROUND WATERS.^ 

The source of water supply for the crystalline region, with the 
exception of some of the sandstones of the Keweenawan epoch and 
softer horizons of the Huronian, is restricted chiefly to the over- 
lying bed of drift. This area as a whole has a very poorly developed 
drainage. The water table in most cases lies near the surface. 
Deep wells are seldom needed in this sparsely settled region. Cool, 
soft, and comparatively pure water may easily be obtained from the 
numerous springs, small streams, ponds, rivers, and lakes. 

''Potsdam Sandstone. — The greatest of the rock water horizons of 
this area, and the one that universally furnishes a large supply of 
water, is the Potsdam sandstone, which nearly surrounds the crystal- 
lino rocks. To the south and east this formation is the great source 
of the artesian waters found scattered over the district. On the north 
a few records show that waters from its beds rise considerably above 
the level of Lake Superior. The impervious interbedded shales of 



^ See bulletin 114, U. S. Geological Survey, page S88. 
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the formation furnish ideal conditions for a good artesian supply 
at many places within the outcrop area itself. The shales, though 
not every where present, often gives rise to several separate horizons 
of water-bearing rock. Wells of this nature may be found at Sparta, 
Whitehall, Durand, and numerous other places in Wisconsin. Al- 
though the water from this formation does not reach the surface in 
many places, owing to the topography, it is always abundant, and 
may be depended upon as a supply for city purposes. On account of 
the advanced erosion and deep-cut valleys the entire Potsdam area west 
of Green Bay and north of Wisconsin River does not obtain any ar- 
tesian water from beyond its own limits. Although water is abun- 
dant everywhere the artesian flows of this area are confined to the 
Missisisippi Valley and jits deeply eroded tributaries — St. Croix, 
Chippewa, Trempealeau, La Crosse, Wisconsin, Kickapoo, and Bara- 
boo rivers — while on. the east this artesian basin extends to Lake 
Michigan, and on the sonth 't passes under the Carboniferous depos- 
its. Whether artesian flows may be obtained depends largely upon 
the elevation above se-a level. 

Lower Magnesian Limestone, — Along the eastern margin several 
water horizons are found above the Potsdam sandstone. Usually a 
sufficient supply for domestic use is obtained from the Lower Mag- 
nesian limestone, 50 to 100 feet from its top. In a few places this 
formation gives rise to flowing Wells, which in some cases are caused 
by water from the Potsdam sandstone filling the cracks and fissures 
of the Lower Magnesian. 

St, Peter Sandstone, — The second greatest horizon of the area is 
the St. Peter sandstone. Although of less importance than the Pots- 
dam, it furnishes an abundant supply of good water in the eastern and 
southeastern portions of the district. Northward it becomes of less 
importance, as it thins out and in many places pinches out entirely. 
In the southwestern part of the district artesian wells have generally 
not l>een obtained as the rivers cut through well into this formation. 
However, in these parts the St. Peter sandstone always gives an abun- 
dant supply of wator for domestic uses. 

Galena-Trenton Limestone. — The Galena-Trenton limestone, like 
the Lower Magnesian limestone, yields, in most cases, sufficient water 
for domestic n?o. Tt is seldom necessary to sink the wells more than 
100 or 150 foot, and in so^ne cases a sufficient; supply for small cities 
has been obtained at 75 feet. In some localities, notably north of 
Green Bay, this formation gives rise to flowing wells. In some cases 
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it appears that the water of this formation is obtained from the un- 
derlying St. Peter sandstone, the overlying Niagara limestone, etc. 

Niagara Limestone. — The Isiagara limestone, although hard, 
compact, and in places highly impervious, furnishes a copious supply. 
Wat^r is usually obtained from fissures, joint planes, or crevices at 
a dejith considerably less than 200 feet. The formation furnishes 
requisite artesian cjrmditions, and in a great many instances, particu- 
larly along the eastern half of its extent, between Manitowoc and 
Milwaukee, many fine flows are obtained. 

Along the eastern margin of the district the artesian flows are con- 
fined to tJie vicinity of Lake Michigan and to a strip on each side of 
all the valleys. In the Green Bay and Kock Kiver basins are many 
of the flowing wells of the interior. The rapid weathering of the im- 
pervious Cincinnati shale has reduced this part of the area to such a 
level that artesian waters might rise to the surface. 

Lalce Deposits. — Besides these deeper-seated waters and the waters 
coming from the lacustrine deposits along the shores of Lake Mich- 
igan and Lake Superior, the area is well supplied with shallow under- 
ground waters, commonly known as surface water. Surface wells are 
found by the score 2lV over the drift area and vo^'v in depths frorc 
10 to 80 feet, and in some case, as along the Kettle Range in eastern 
Wisconsin, reach a depth of 300 to 400 feet, ilany of these wells 
are not free from contamination, and during the last few years many 
have gone dry. In 1003, however, nearly all the wells formerly dry 
had a good supply of water. Along some of the larger streams water 
is obtained from the river-washed sand and gravel by sinking wells 
from 10 to 40 feet. Many of these are open or drive wella 

Springs. 

Along both sides of the Kettle moraine glacial drift is the source 
of many fine surface springs and also of subterranean springs that 
feed so many of the small lakes. Other strong springs from the drift 
are scattered over the district. In the northwestern part of the area 
these strong springs flow from the drift overlying the trap rock and in 
many cases ihe water gushes forth in a small stream several feet wide 
and oNcr a loot deep. So strong are some of these that they have 
been utilized for water power, as at St. Croix Falls, where a 35-h >rse 
power mill is operated by the water from a spring. Springs have their 
source in the upper surface of the Cincinnati shale along the east 
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I 
ridge of the Green Bay and Kock Kiver valleys or along the contact 

of the Niagara limestone and the Cincinnati shale. The impervious 
shale stops the descending waters flowing through the fissured Niagara 
limestone, and it escapes at the first opportunity, producing innumeir- 
able springs, both great and small, along the entire extent of thia 
marked and important contact. Much of tJie water from this source 
never comes to the surface near the contact but flows underground 
through the sand and gravel beneath the red clay and gives rise to 
some of the fountains foimd east of Fond du Lac. The other im- 
portant horizons are confined chiefly to the contact of the Potsdam 
sandstone and Lower Magnesian limestone and to the contact of the 
Galena-Trenton limestone and the St. Peter sandstone. In many 
cases in western Wisconsin springs also arise from various horizons 
of the i^otsdam sandstone.^ 



^Bulletin 114, n. S. Geological Survey, pp. 287 to 240. 
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TOPOGKAPIIY AND DkAINAGE. 

The ^Milwaukee river rises in the glacial moraine kno\m as the Ket- 
tle Range at a point only eight miles distant from the southern end 
of Lake Winnebago. After a course of 100 miles in a southern di- 
rection, it empties into Lake Michigan at Milwaukee. The last 35 
miles of \X% length the river closely parallels the shore of Lake Mich- 
igan and at a distance of only one to four miles from it. The total 
area drained by the river is about 840 square miles. The following 
table gives a profile of the river. 

Profile of Milicaukee River. 



No. 



Statiou. 



Mouth at Milwaukee 

North Ave. Dam, MUwaukee, foot 
North Ave. Dam, Milwaukee, crest 

Burleight St., Milwaukee 

Silver Sprincr Dam, foot 

Silver Spring Dam, crest 

Dam No. 3, foot 

Dam No. 3, crest 

W. H stake Sec. 7, T. 3 N., B. 22 

E 

Thlensville Dam, foot 

Tbtensville Dam, crest 

S. E. % Sec. 1. T. 9, R. 21. E.... 
\<i mile S. of mouth of Cedar 

creek 

Stone Quarry Dam, foot 

Stone Quarry Dam, crest 

Woolen Mill Dam, foot 

Woolen Mill Dam, crest 

Grafton Flour Mill Dam, foot 
Grafton Flour Mill Dam, crest... 



'Oistance 



Descent- between 
pointc. 
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Profile of Milwaukee /?/rer— Continued. 



No 



Siation. 



Sauk- 



E.. 



SaukvIIIe 

Site of old SaukviUe dam . 
C, M. &, St. Brldgen, of 

vllle 

N. Unc. Sec. 34, T. N., R. 21 

Fredonla dam, foot 

Fredonia dam, crest 

N. E. M S. E. % Sec. 6. T. U. 

R. 21 E 

Newberg dam, foot 

Newberjr dam, crest 

Myra 

N. E. % S. E. % Sec. 18, T. 11 

N., R. 20 E 

1 mile east of West Bend dam, 

foot of 

1 mile east of West Bend dam, 

crest 

C. & N. W. Ry. crosslnsr. West 

Bend 

West Bend Dam, foot 

West Bend Dam, crest 

Barton Dam, foot 

Barton Dam, crest 

C. N. W. Ry Bridge 

Highway Bridge 2 miles south of 

Kewaskum 

Kewaskum Dam, foot 

Kewaskum Dam, crest : 

Ry. Bridge 4 ml. north of Kewas- 
kum 

Ry. Bridge Sec. 22, T. U N.. R. 

18 E 



Distance. 



From 
moQtu. 



38.7 
34.4 

36.7 
41.0 
4StA 
42.4 

48.5 
50.5 
50.5 
54.5 

56.6 

eo.5 

00.5 

ffl.5 
02.0 
fl2.0 
63.5 
68.5 
ftl.l 

68.5 
70.5 
70.5 

74.5 



Between 
poiuu. 



5.1 
0.7 

2.3 
4.3 
1.4 



6.1 
2.0 



4.0 

4-0 

2.0 

0.0 

1.0 
0.5 
0.0 
1.5 
0.0 
0.6 

4.4 
2.0 
0.0 

4.0 



Eleya- 

tioo 

abuve 

lea leyvl. 



744.8 
747.^ 

751.0 
773.4 
7T8.0 
7801.2 

820.0 
834.9 
841.8 
855.2 

890.0 

876.0 

888.0 

883.3 
890.2 
901.6 
902.0 
913.2 
913.2 

021.6 
941.5 
960.1 

968.0 

1.018.0 



Descent between 
points. 



ToUl. 



12.8 
2.4 

Z.B 
as A 

2.6 
5.2 



14.9 
6.4 
13.9 

4.6 

16.0 

7.0 

0.8 
6.9 

11.4 
0.4 

11.2 
0.0 

8.4 
19.9 
8.6 

7.9 



Per 

PI lie. 



2.6 
3.6 

1.7 
6.2 
1.9 



6.8 
7.5 



3.6 
1.2 
8.0 



0.8 

13.8 



0.08 
0.0 



1.9 
10.0 



2.0 



Authority : 4, 5, 9, 12, 18, 26. 80, U. S. O. S. Topof^raphic maps. 42 and 43 C. & N. W. Ry. Tbe 
remainder were determined by spirit levels ran from railroad datum by L. S. Smith and Ray 
Owen. 



Of the oTO feet fall between the crest of the Kewaskum dam and 
the in(.nth of the river only 122 feet are now developed. It will be 
i-oen from the following description that over 100 feet more could be 
cheai)ly developed l>y building nine new dams and raising six of the 
present dams. 

The vallcn* traversed by this river is underlaid by the Niagara 
lim(»stnne which crops out frequently in the bed of the river. The 
average fall of the river south of Kewaskum is 5.2 feet per mile quite- 
uniformly distributed. 
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AVhile the size of this river does not entitle it to be ranked among 
the large rivers of the state, its steep gradient, over 5 feet per milo 
and strategic location in so fertile and populous a region should 
make its many water powers of unusual value. The increasing dif- 
ficulty which the owners of the water powers have experienced in 
maintaining their dams in times of flood, together with the excep- 
tionally low price of steam coal, due to cheap water freights, have to 
a great extent neutralized the natural advantages stated above. A 
large proportion of the water powers are at present unused and many 
of the remaining dams are greatly in need of repair. The following 
detail description of the water powers was derived from an actual sur- 
vey supplemented by a study of the Ignited States Geological survey 
topogi*aphic maps of the river valley. 

Water Powers. 

MihcauJcee, — The first dam is situated in the city of Milwaukee 
about three mile<3 from the mouth of the river. It is a stone dam 
432 feet long and 14 feet high. Thirty years ago it was used to run 
a mill but was purchased by the city of Milwaukee and i? now used 
to store water for flushing a sewer and for boating and bathing. It 
backs the water about 1^ miles. 

North Milwaukee Dam. — The second dam is located about seven 
miles above the Milwaukee dam. It is a timber dam 180 feet long 
with stone abutments and foundation and formerly developed a head 
of about 4 feet. In March, 1005, a freshet washed out around this dam 
and it is reported that the property will be sold at sheriff's sale. Tur- 
bines of 45 horse-power are installed. Steam power is also used. 
The present owner is the Silver Spring Milling and Manufacturing 
Company. This mill backs the water up about one mile to the next 
dam. 

The third is a timber dam, 200 feet long, in good condition. Sixty 
horse-power turbines under a six foot head are used to nm a flour 
and grist mill. This head could not be increased. The owner is 
Steffen Pieron. 

Thiensville Dam. — In the 7.5 miles between Thiensville and dam 
number 3 the river falls about 17 feet, none of which is improved. 
The topographic map of this stretch indicates that at least six feet of 
this fall could be improved at reasonable expense. 



J^ 



272 



WATER POWERS OF WISCOXSIN. 



At Thiensville a timber dam 210 feet long, built in 1843 develops 
a head of 6.5 feet. Three 56 inch turbines develop about 100 horse- 
power, used to run a flour and grist mill owned by P. J. Kroehnke. 
By flooding about 200 acres an additional head of two feet could be 
develo})ed. The dam is in excellent condition, but was washed out 
in 18S6. 

Six and one-half miles above Thiensville, Cedar Creek joins the 
jnain river from the west adding a drainage area of 100 square miles. 
Although the river falls about 35 feet in this length, good dam sites 
are lacking because of the uniform flatness of the country. A head of 
about 10 feet could be secured by a dam about 1,000 feet long on the 
east and west quarter line of S^tion 6, Township 9 North, Range 
22 East, and possibly also just below the mouth of Cedar Creek. 

ORAFTOX POWERS. 

In Sections 19 and 30, Township 10, Xorth, Kange 22 East in a 
distance of about 1.5 miles from Grafton southward there is a fall of 
about 40 feet between high banks. Of this fall 36 feet have been 
improved by these dams, the lowest of which is the: — 

Milivaukee Falls Lime Company Dam, — This is a rock filled dam, 
90 feet long, developing a head of 9 feet. It lacks about 2 feet of 
backing the water to the foot of the next dam above. The power is 
used to compress air for drilling in a near-by stone quarry and is 
owned by Edward Moellen, Grafton, Wisconsin. Formerly, this dam 
was two feet higher but the owners of the dam above compelled the 
owner to lower it 2 feet as a result of a lawsuit. 

ShH)oyrjan KniUing Company Dam, — The middle dam is located 
only 1,800 feet above the last described dam. It is a plank and 
stone dam, 140 feet long, developing a head of 12 feet. Only one 60 
inch turbine has been installed. The power is owned by the She- 
boygan Knitting Company and is leased to the Wisconsin Hosiery 
^lill. The dam is in good condition. 

Upper Dam, — Only 1,000 feet above the middle dam is located the 
upper dam at Grafton, a crib dam 160 f(?et long. This dam supplies 
j>ower fqr a grist mill located near the west end of the dam and also 
the Badger Woolen Mills located a little further down stream on the 
same race. The grist mill is owned by L. K. Ruck. The power is 
furnished by a 48 inch turbine under a 14 foot head. The owners 
of the flour mill report that they are .entitled to three-quarters of the 
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warter. The Badger Woolen Mill is nin by an old style 48 inch tur- 
bine under a head of 15 feet. The dam and mills are in good condi- 
tion. The banks are high enough to allow of several feet being added 
to the dam without overflow. 

Saiikville Dam. — In the 5 miles between Saukville and Grafton 
the river fall is only 15 feet. The river has low banks for this entire 
distance. I'ormerly a timber dam 200 feet long with a head of 6 
feet was maintained at Saukville but the freshet of April, 1905, 
washed out the dam. The mill has not been operated for many 
years previous to 1905 and at the present time its roof has fallen in. 
Fredonia Dam. — Between Saukville and Fredonia there are sev- 
eral good unimproved dam sites all located in the upper four miles. 
A dam with a 7 foot head was once located in Section 3, Township 
Xorth, Range 21 East, but the mill burned down. At the south line 
of Section 9, Township North, Eange 21 East, a dam 200 feet wide 
with a levee of same length would develop a head nearly 15 feet. 

From the foot of the Fredonia dam to the bridge at Saukville, a 
distance of 185 miles the river falls 31 feet. At Fredonia a dam, 225 
feet long with one 44 and one 48 inch turbine under a head of 5 feet, 
furnishes the power for a flour and feed mill. The owner, J. P. Pal- 
lanch has a charter for a 7.5 foot dam. Two-thirds of this dam is 
built of timber and stone and one-third of stone and concrete, all in 
the first class condition. 

Newhurg. — Two miles above Fredonia the Xorth Branch of the 
Milwaukee River joins the main stream adding about 180 square 
miles of drainage area. In the eight miles between the foot of New- 
burg and the crest of the Fredonia dams the river falls a total of 54 
feet the greater part of which is concentrated in the upper half of this 
distance. At the present time none of this fall is developed,^ but the 
larger part of this fall could be developed by the following three dams. 

(a) A dam about a half mile below the mouth of the North 
Branch about 250 feet long with a short levee would develop from 10 
to 15 feet, but would flood considerable meadow land. 

(b) A still shorter dam above the highway bridge near the south 
line of Section 31, Township 12 North, Eange 21 East would develop 
15 feet without any considerable flooding. 



* Authority for this statement is the United States Geologrlcal Surrey topographic 
map. 
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(c) A short dam in the southeast quarter of Sectiou G, Township 
11 North, Range 21 East would develop about 12 feet without serious 
flooding. 

Just alxjve the bridge at Xewburg is a tindjer daui 135 feet long 
and 8 f(H».t high owned by Schunier and Stahl. This <lana was first 
built in 1850 and partly rebuilt 12 years ago. The dam was repaired 
in the summer of 1005 and is now in goo<l condition. The power 
is used Ut run a feed mill and saw mill l)oth on the same race. At the 
feed uiill two 42 inch and <m(^ 2^) inch turliines an* installed while at 
the saw mill the i)ower is generated by two 42 inch and one 20 inch 
turbines all under a hea<l of 12 feet. It seeuis likely that nearly two 
fe(4, c<mld be added to the height of the dam but considerable land 
woidd be thereby flooded. 

In the ten miles above the foot of Xewburg dam the river has a 
grade of 4 feet t/> the mile. For the entire distance the river has a 
sinuous course between comparatively low banks with little opportu- 
nitv for a dam site. 



WKST BEXl) POWERS. 

In the next stretch of thre^i or four miles the river changes from 
a southern to a nearly eastern course and in doing so breaks tlirough a 
glacial moraine. This resulted in a fall of about 10 feet to the mile 
for this distance and originally included several rapids, now improved 
by three dams, located at Barton, West Bend, and one mile east of 
AVest Bend. The last will now bo described. 

This is a tiuiber <lam about 2()0 feet bmg including wings and in 
I)(x»eml)er, 1905, had a head of 7.3 feet. The banks are high and at 
least 3 feet could be added to the present head without flooding or in- 
terfering with the AVest Bend dam. The power was formerly use<l lo 
run a flour and feed mill but at the present time is not running. 

One and a half miles above tliis mill is located the West Bend dam 
and mill owned by Adaui Kuchlthau. This is a tind^er dam 180 feet 
long and 8 feet high and is in good condition. The water is delivered 
to th(^ mill by a long race which increases the head to 11 feet. This 
head could not be raised, as at present it backs the water nearly to the 
dam above at Barton. 

One 00 inch and one 50 inch turbine furnish the power for both 
the flour mill and the city electric light plant, the latter supplementied 
by steam when needed. This dam has the largest pondiige of any dam 
on the river. 
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Barton Dam, — This dam is located only a little over a mile above 
AVest Bend, and like the latter dam is only a few rods from the Chi- 
cago and Korthwesteni Railroad. The stone and timber dam is 170 
feet long and is now in good condition. AVith one foot of flash boards 
it develo])8 a head of abont 12 feet. The turbine installation consists 
in thi*ee Latfel wheels 48, 42, and oO inches in diameter. The power 
is used to run a flour and fe^-d uiill owned i>v Williaui F. Gadow. As 
the banks are high the dam could be raised two feet without flooding. 
This would back the water to the site of the next dam above. The 
draiuage area at this point is 160 square uiiles. 

Younrj America, — Only a mile above Barton was formerly located, 
the Young America dam. This mill had a head of about 8 feet, but 
the dam is now out and both mill and town deserted. 

Ke wash urn Dam. — From the crest of the Kewaskum dam 7 miles 
above Barton to the crest of the Barton dam the river falls a total 
of 37 feet. Only 7 feet of this is at present developed and even that 
is not used. The river flows between low banks with few dam sites. 
The best dam site in this distance is that at Young America described 
above. A fairly good dam site is located just above the highway 
bridge two miles south of Kewaskum. A short dam would here d^ 
velop a head of about 10 feet. I 

At Kewaskum an earth and timber dam 130 feet long in fair con- 
dition develops a head of 8.5 feet. A 54 inch turbine was here in- 
stalled 30 years ago and used to run a grist mill. The mill property 
belongs to Backus and Stark, but at present no use is made of it. The 
drainage area above Kewaskum is 100 square miles. 

Tributaries, — The principal tributaries of the Milwaukee river are 
Cedar Creek, East Branch, and Menominee rivers. In general, it 
may be said that the gradient of the tributaries is greater than that 
of the main river. 

Tribitakies of Milwaukke Rivek. 

cedar creek. 

Cedar Creek has a drainage area of 100 square miles. Its source 
is in Cedar and Little Cedar Lakes at an elevation of about 1,030 
feet and after an easterly course of thirty uiiles joins the Afilwaukee 
river near Ce<larsburg at an elevation of about 685 feet. Of the total 
fall of 350 feet about 250 are concentrated in two short stretehes, 
about 140 feet being located in the 2.5 miles from Cedar Creek east- 
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ward and 108 feet in the 4.7 miles about the mouth. The lower con- 
centration occurs in the Niagara limestone, but the upper consists 
in boulder rapids where the river breaks through the terminal 
moraine. 

The following table gives a profile of the entire river. 

Profile of Cedar Creek. 



No. 



Description of station. 



foot 



Mouth of river, Cedarburgr 
Sec. 35, T. 10 N., R. 21 E. 

dam 

Sec. 35, T. 10 N., R. 21 crest 

dam 

Backwater of, above dam 

K. M post sec. 26, T. 10 N., R. 21. 

E 

Dam 2, nail factorj*, below 
Dam 2, nail factory, cr^st .. 
Dam, 3, Columbian, below . 
Dam 3, Columbian, crest ... 

Backwarer, dam No. 3 

Dam No. i. Flouring, below 
Dam No. 4 Flouring, crest 
Dam No. 5 Woolen, below , 
Dam No. 5 Woolen, crest .. 
X. E. cor. sec. 9. T. 10 N. R. 21 

B 

Center S. 5, T. 10 N. R. 20 E 

C. & N. Ry. crossing, s. of Jack 

son 

E. & W. V4, line Sec. 6, T. 10 N., 

R. 20 B 

Dam No. 6, Mayville 

E. line Sec. li, T. 10 N.. R. 20 E 



Distance 

from 
mouth. 



Miles. 



Distance 
between 
stations. 



Elevation 

I above sea 

level. 



Descent between 
points. 



Total. 



Cedar Creek, 4am 

Little Cedar Lake, outlet . 
Little Cedar Lake, outlet 
Big cedar Lake, outlet ... 



0.0 '. 

1.0 I 

1.0 ! 
1.5 , 

2.8 
3.0 
3.0 
8.3 
3.3 
4.0 
4.5 
4.5 
4.7 
4.7 

9.9 
20.4 

21.2 

22.7 

23.2 
24.2 
24.7 
25.2 
25.3 
77.7 
29.2 
30.7 



Miles. 



0.0 
0.5 

1.3 
0.2 
0.0 
0.3 
0.0 
0.7 
0.5 
0.0 
0.2 
0.0 

5.2 
10.5 

0.8 

1.5 
0.6 
1.0 
0.5 
0.5 
0.1 
2.4 
1.5 
1.5 



Feet. 



Feet. 



Per mile. 



Feet. 



6Sj.:t: 






087. 


2.0 


2.0 


099. 5 


12.5 
0.0 




099.5 


0.0 


720.0 


20.5 


16.0 


729.7 


9.7 


48.5 


753.3 


23.C 
0.7 




754.0 


2.3 


706.0 


ll.O 
0.0 




7G5.0 


0.0 


707.3 


2.3 


4.0 


781 4 


4.1 
0.0 




781.4 


0.0 


71W.4 


12.0 


0.0 


820.0 


26.G 


5.0 


840.0 


20.0 


1.9 


847.0 


7.0 


9.0 


880.0 


13.0 


9.0 


S9J.0 


20.0 


40.0 


900.0 


20.0 


20.0 


WO.O 


40.0 


80.0 


itm.O 


40.0 


80.0 


l.OOO.O 


20.0 


200.0 


l.OW.O 











Author ty: No. 1 and lo, IG. 18, 19. 20, 
by L. S. Smith. 17. CAN. W. Ry. 



21, 22, U. S. G^ol. Survey Top. Map. 2-14, levels run 



That part included in the lower 5 miles was siineyed, the re- 
mainder is based upon the United Stiites Geological Survey topo- 
graphic map and railroad levels. 
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CEDAKBURG POWERS. 

(1) The first dam, located about one mile above the mouth of 
Cedar Creek is about 100 feet long and 7 feet high. The water is 
conducted through a long race and delivered to a flour mill owned by 
Kroehnke Brothers. One 48-inch turbine works under a head of 13 
feet. 

(2) One quarter mile above the Chicago, Milwaukee and St. Paul 
Railroad bridge over Cedar Creek in a very narrow limestone gorge 
is located a dam with a head of 245 feet used to run a nail mill. An 
additional 10 feet could be developed by moving this dam down 
stream about 1,000 feet, 

(3) Only a few rods above this mill is a short stone and timber 
dam producing a head of 11 feet used to run the Columbia flour mill. 
Three turbines of about 60 horse-power are here installed. 

(4) The Cedarburg Flour Mills is located about 80 rods above 
the Columbia Mill. A dam 10.5 feet high develops a head of 13 
feet. One 40 inch turbine is installed. The power is owlied by 
Ruck Brothers. 

(5) About a half mile above the last named dam is located the 
Cedarburg Woolen Mills. A 40-inch turbine under a 12 foot head 
furnishes part of the power for this mill. The company also use 
two steam engines, one 35 and one 65 horse-power. 

This is the last dam in this river in use to-day. The above 5 
dams are seen to develop a total of 72.5 feet of an actual fall of 108 
feet in 4.7 miles of river. 

Above the AVoolon Mills, the river continues to fall fast, so that 
one additional dam of 12 or 15 foot head could probably be put in 
above the back water of the woolen mill dam. 

Four miles above Cedarburg the river valley widens out while the 
river gradient is also greatly reduced. The total fall between the 
Railroad bridge south of Jackson and the Cedarburg Woolen Mill, a 
distance of 16 miles, is only 53 feet and nearly all of this in the 
lower half of this distance. 

In the four miles above the Jackson railroad bridge the river 
descends over 150 feet furnishing many good dam sites. Formerly 
there were six dams with heads of 15 to 22 feet but at present several 
of the mills have bume<l down and none of the dams are utilized for 
power. 
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These dams are not subject to the high Hoods of neighboring 
streams because of the controlling effect of the lakes above. By con- 
necting these* powers by electricity a valuable ])ower could be pro- 
duced, ^fr. Dow Maxon of West Bend is largely interested in this 
property. 

MEXOMIXEE RIVER. 

This river has a length of about 30 miles and a drainage area or 
130 square miles. The following profile shows the fall in detail. 
The average fall is 10 teet to the mile with two c(>ncent rat ions located 
at Wauwatosa and at Menominee Falls of about 00 and 24 feet re- 
spectively. The low water flow is very small. 

Menominee Falls. — At one time there were threes or more dams at 
Menominee Falls located only 20 or 30 rods apart but at present only 
one dam is utilized. This dam is used to run the Menominee Falls 
Eoller Mills, owned by W. F. Lepper and Company. The lower 
dams were used to run a saw mill and sash factory. 

Wauwatosa Dam, — This water power, known as the Wauwatosfi 
Milling and Lumber Company, is owned by Velgesen and Ilardey. 
One 20-inch turbine is used under a 17 foot head for grinding feed 
and sawing cord wood. The banks are high enough to allow for a 
large increase in the head on this dam. 





Profile of Menominee 


Kiver (Branch of Milwaukee). 




No. 


Description of Station. 


Distance. 


Elevation 

above 
sea level. 


Descent between 
points. 


From 
mouth. 


Bet\\eea 
pointd. 


Total. 


Per 

mile. 


1 


Mouth of river, Milwaukee 

St. P. Ry. bridge, N. E. M S. 26, 
T. 7 N., R. Zl E 


Mile<t. 
0.0 

4.0 

6.5 

7.0 

10.7 
12.2 
15.0 

16.5 

21.5 

27.0 


Mil^s. 
0.0 

4.0 

2.5 

0.5 

.3.7 
1.5 
2.S 

1.5 

5.0 

5.5 


Fpet 

.W1.3 

m'y 

6:39 

603 

Oil 
700 
72!) 

740 

8^J6 

8>4 


Feet. 


Feet. 


2 


13.7 

34 

24 

17 
20 
30 

20 

96 

18 


3.4 


3 


St. P, bridge, below duiu, Wau- 
watosu 


13.7 


4 


N. W. % S. W. y*. S. 21, T. 7 
N., R, 21 E 


48.0 


b 


S. W. % N. E. H, S. 17, T. N., 
R. 21 H 


4.7 


6 

7 
8 


S. line S. 6, T. 7 N.. R. 21 E 

N. line S. 30, T. 8 N.. R. 20 E.... 

E. & W. M line S. ly, T. 8 X. R. 21 

E 


MU3 
7.1 

13.3 


9 


C. M. & St. P. bridge. Menomo- 
nle Falls 


i9.a 


10 


C. & N. W. Ry. bridgi* near Ger- 
mantown 


S.8 









Authority: 1. U. S. Lake Survey; 2, 3. 9, C. M. & St. P. Ry. ; 4-8, U. S. G. S. Topoff. Map: 10 
C. AN. W. Ry. 
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Jfortheaat branch of Milwaukee Rivers— The following water powers are re- 
ported on this tributary. 





Owner's Name. 


Tarbines. 




Locality. 


Head. 


H. P. 


Business. 


Cascade 

Cascade 

Dandee. 


A. J. Lammers. 

Wm. Timm 

Leo Ariraond.. 


IS 

16 
15 
10 
8 

4 


20 
20 
78 

20 
15 


Feed mill. 
Feed mill. 
Electric light, 
n ndeveloped . 


Section 20, T. Lyndon 


Sec. 17, T. 18, N., B. 21 E 


Mrs. B. Young . 
Ang. Capell ... 


Feed mill. 


Bee. 8, T. 18 N., R. 21B 


Saw mill (not running.) 
Sawmill. 


N. E. Sec.26, T. 18N.. R. 18|E] 


Ashford 








Grist mil. 


Newcastle 








Flour mill. 


Jersey 






do 


EblesTille 






Saw mill. 


Sec. 26. T. 14. R. 15B 








Random Lalce 






Flour mill. 











Railroad Facilities. 

The ]\rilwaukee river has exceptionally good railroiad facilities. 
The lower half of the river is paralleled by both the Chicago, Mil- 
waukee and St. Paul and the Chicago and Northwestern, railroad, 
the former on the right and the latter on the left side of the river. 
Between Kewaskum and West Bend the Chicago and Nojrthwestem 
railroad follows the river very closely leaving only that part of river 
lying between West Bend and Fredonia unsen^ed by railroad. 
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SHEBOYGAN RIVER. 



Geology and Dkainage. 

Sheboygan and Manitowoc Rivers rise within two or three miles 
of the east shore of Lake Winnebago at an elevation of about 400 
feet above Lake Michigan. The western slope of this divide is very 
precipitous due to the erosion of the shales exposing ledges of lime- 
stone. Almost the entire area is underlayed by the Niagara limestone 
which, however, is deeply covered by the glacial drift. 

The Kettle range crcfsses the drainage in about the middle of the 
river's course and in a direction parallel to Lake Michigan. In 
crossing this range of hills, the Sheboygan Eiver is compelled to take 
a very circuitous course to the northward, thence east across the range 
and southward again before starting on its final course eastward to 
Lake Michigan. 

The total drainage area of the river is 380 square miles, but 
Onion River does not join the main river until within five miles of 
Lake Michigan, while Mullet River, a still larger tributary, joins 
the Sheboygan less than two miles above the mouth of the Onion. 
These two facts lessen the importance of the Sheboygan as a power 
producer. 

FALL OF THE RIVEK. 

In the 40 miles between Kiel and the mouth of the river, the 
total fall is 306 feet, or an average of 7.6 feet per mile. The larg- 
est and most important concentration of fall is located between the 
mouths of Mullet and Onion Rivers. This fall at present amounts 
to 42 feet. Its occurrence there, has no doubt determined the loca- 
tion of the city of Sheboygan Falls. A survey of the river from this 
point to the mouth was made in November, 1906. 

The following profile gives with considerable detail the gradient of 



WI800KBXV BUSYBT. 



BULLBTIir U., PL. UV. 




EBOYGAN 



MAP 

OF 

DRAINAGE AREA 

OF 

MANITOWOC AND SHEBOYGAN 
RIVERS 



SCALCI'- 10 MILES 






f/h. 



SHEBOYGAN RIVER. 



281 



the main river. There is reason for the belief that the fall in the 
two tributaries, Mullet and Onion River, is quite as great as in the 
parent river. 

Profile of Sheboygan River, 





Station. 


Distances. 


Elevation 

above sea 

level. 


Descent 
poi 


between 
nts. 


No 


From 
mouth. 


Between 
pointH. 






Total. 


Per mile. 






Miles. 


MUes. 


Feet. 


Feet. 


Feet. 


1 


Mouth of river 


0.0 




581.2 






2 


R.R. bridge, W. Una Sec. 2, T. 15 N., 










R. 23,E 


3.0 
3.5 


3.0 
0.5 


581.28 
584.28 


.06 
3.0 


0.03 


3 


Highway bridge, center of Section 28 


6.0 


4 


N.E.H. S. W. Ki, Sec. 29, T. 15 N., R. 














23,E 


5.7 


2.2 


589.28 


5.0 


2.3 


5 


S. E. H. 8.E. M, Sec. 30, T. 15 N ,R. 














2S,E 


10.3 


48 


608. 


18.7 


4.1 


6 


S. E. M. N. W. H. Sec. 31, T. 15, N.. 






R.28, E 


12.0 


1.7 


611.00 


3.6 


2.1 


7 


I.-jO feet below Onion R..., 


13.3 


1.3 


617.44 


5.84 


4.5 


8 


Lower Dam Sheboygan Falls, foot. . 


13.5 


0.2 


634.57 


17.13 


85.6 


9 


do crest . 







6U.18 


16.61 




10 


Upper Dam, Sheboygan Fails, foot . . . . 


13.7 


0.2 


651.38 


0.2 


1.0 


11 


do crest. 

Kiel, below dam 


40.0 
40.0 
43.0 
45.0 
54.0 


28.4 

3.0 
2.0 
9.0 


659.68 

877. 
887. 


8.3 
117.8 
10. 




1? 


4.4 


18 


Kiel, aboTe dam 




14 


Sec. 8, T. 18 N.,R. 21 E 




1*» 


Sec. 18, T. 18N., R. 21E 








1A 


East of St. Clond.. 



















Authority: Points 1-11, levels by J. Donohue under the direction of L. S. Smith. 12-15, 
Chicago, Milwaukee and St. Paul Railway. 16, Chicago and North Western Railway. 



Water Powers. 

No other river in the state of equal size, thus far investigated, has 
so many developed water powers as has Sheboygan River. While 
no one single power has any great importance, the general distribu- 
tion of over 30 water powers in the coimty is a matter of considerable 
importance. The number of powers which have been allowed to go 
back to a state of nature is remarkably small, considering the high 
value of farm land in this locality. 

Many of the existing powers could easily and cheaply increase 
their developed head as well as profit by the installation of improved 
modem turbines. 

The following tabulation gives the most important facts regarding 
these powers which is available. 
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Water powers on the Sheboygan River and tributaries. 



Bivei. 


Location. 


TorbincF. 


Owner. 




Head 
12 

11 
12 
10^ 


H. P. 


Used for. 


Onion 

.. do 

.. do 


S. W.S.W.,8.1. T.12,R.22E.. 

S. W. N. W., 8. 12, T. 12, R. 22 E. 
Hinsrbam ., 


65 
70 


Harvard Old- 

dings 

Mr. Drossel 

J.W.Hyck&Son 
S. E. Wierman .. 


Not osed now. 

do do 
Floor and feed. 


..do 

do 


Waldo 

Winooski 


do do 


do 


*4 mi. E. of Hinghaiii 


7 

8 

15 
10 


85 
83 


Mrs. Henry Ho* 
bart 






S. E. of N. E , S. 82, T. 12. R. 22E 
8. E. S.E,S. 28,T. 12, R. 22 E.. 

Sec.l.T. 14N.,R. 22. E 

Sec !•> T 14 N R 22 E 


Saw mill 


.. do 

.. do 

..do 

do 


Christ Flaig 

James Lammers. 


Dam gone. 
Feed mill. 
Undeveloped, 
'do 






Mallet . .. 

.. do 

.. do 

.. do 


R«r 27 T I'i N R '1 E 








Three miles above Plymooth. .. 

Plymooth 

do 


U 
16 
12 

8 

9 
9 
16 
16 

9 

8 

8 
14 

7 
10 

11 
14 

9 

10 

5 


40± 
75 
70 

18 
40 


G. Pfaffer 

P. Brickhaaer ... 

0. Pfaffer 

B F. Avery 

Frank Avery 

R. Uerrling 


do 

Floor mill. 
Abandoned at 

present. 
Floor and feed. 
Sawmill. 


. do 

do 

.. do 


Olenbeolab 

Greenbosb 

do 


.. do 


Sec.aS.T. 15N., R.22 E 


SheboviraD . 


SheboygaD Falls 


680 
110 

49 

50± 
50± 

44 

50 

50 
40 
65 
54 
35 


Brickner Woolen 
MiUs 

E. H. Thomas & 
Sons 

Chas. Kroeger . . 

C. H. Scholtz.... 

Arpke Bros 

W. Eikhoff 

Kiel Flour Co... 
Frank Bean . ... 
Wm. Dassow. 
H.S. Goodwin... 
Chas. Kroeger ... 




do 


do ... do 


Manof. woolens. 


do 


Sec. 26. T. 15 N., R 22 E 


' Roller mills. 
, Saw mUl. 
Floor and feed. 


....do 


Sec. 6 T. 15N. R. 22 E 


.... do 

.... do 


Sec. 19, T. 16N,B. 22E . 

Mlllhome 


Floor and saw 
mlU. 
1 Floor and feed. 


. .. do 

....do 

....do 

....do 

.... do 


Rockville 

Kiel 

Mt. Calvary 

Sec. 21, T. 15 N., R. 2: E 

Sec. 22, T. l.')N., R 22 E 


1 Floor and saw 

mill. 
1 Floor miU. 
do 
Floor and feed. 
Not osed. 


....do .... 


Sec 27, T. 15 N.. R. 22 E 


do 
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Geology axd Dkainage. 

The geology of the Manitowoc Kiver valley is siniliar to that of the 
Sheboygan. Like Sheboygan Kiver, it rises within three miles of the 
eastern shore of Lake Winnebago and joins Lake Michigan only- 
aft^r a very circuitous course due largely to the difficulty of pene- 
trating the glacial moraine in this locality. 

This river has a total drainage area of about 505 square miles, 
which i^ 125 square miles more than that of ShelK>ygan Tliver. 

Fall in the Hirer, — As the river is crossed by railroads but a few 
times, <letail knowledge concerning its fall is lacking. From the 
•following data, it is sec^n that, in the upper half of its length, the 
river has a comparativly flat gradient, viz. : 2.7 feet per mile. In 
the last 20 miles of its course, however, it^ fall is 8.3 feet per mile, 
which should insure many chances for the development of power. 





Profile of Manitowoc River. 










Station. 


Distance. 


Elevation 

above 
sea level. 


Descent between 
points. 


No. 


From 
mcutb. 


Between 
points. 


Total. 


Per mile. 


1 


Month of Biver 

8. W. U. 8. W. Ji Sec. 31, T. 19 N, 

B.221C. (WestofValders) .... 
ChUtoD. C. M. & St. P. RaUway 

Bridge 


Milea. 
0.0 

26 

44 


Miles. 


Feet. 
581.20 

797 00 

847.00 


Feet. 


Feet. 


. 2 
3 


26 
18 


215.8 
50.0 


8.8 
2.7 











Developed water power on Mnnitowfic River, 





Location. 


Turbine . 


Owner. 


Used for. 


River. 


Head 


H.P. 


Manitowoc 


Manitowoc Rapids.. 

O^lo 

Clark Mills 


7 
12 


100 
100 
SO 


Oarada Brothers. 
Stephpnson Bros. 
Wm. Weinke 


Orist Mill. 




Flour and Woolen. 


»» 


Flour MiU. 


• ' 


Cato Falls. .. 




Abandoned. 


South Branch, Mani- 
towoc 


Gtavesville 








SawmlU. 


Soath Branch, Mani- 
towoc 


HaytoD 








Flour. 


South Braneb, Muni- 

towoc 


rhilton 


25 


42 


DamkeA Rasch. 


Flnnr, Feed. 


Branch River 


Lenaville 


F our. 







284 WATER POWERS OF WISCOySIN. 



ROCK RIVER. 



Topography and Drainage. 

The Rock River occupies the southern half of a depression that 
extends from Green Bay and Lake Winnebago southwestward to the 
southern limit of the state. About twenty miles north of. the state 
line this valley is interrupted by the glacial drift of a moraine 
knoAvn as the "Kettle Range," a moraine which also forms over half 
of the eastern boundary of the valley. A series of ledges and cliffy 
extend alqtng the western side of the Kettle Range and overlook the 
extreme northern sources of the river. 

The drainage immediately north of the Rock Valley is into Lake 
Michigan. The total drainage area of the river above th% state line 
is approximately 3,500 square miles. This does not include the 
valley of the Sugar and Peoatonica rivers which join the main river 
a few miles below Beloit. The Rock Valley has an extreme length 
and width of 85 and 65 miles, respectively. '^The surface is moder- 
ately hilly varying from 750 feet where the river enters the state of 
Illinois to 1,100 feet above the sea on the crests of the Kettle Range. 
The rise from the interior of the valley is gradual, and usually the 
hilltops are not more than 100 feet above the intervening valleys. 
This low uneven topography has led to the formation of an intri- 
cate tributary system with numerous spring fed lakes."^ These lakes 
occur chiefly in an eastern and western group, the former comprising 
about 20 lakes with an aggregate area of 11 square miles and the 
latter group including 5 lakes with a total area of 13 square miles. 
Lake Koshkonong, an expansion of Rock River, is the only body now 
controlled in the interests of manufacturing. Its area is 23 square 
miles. The controlling dam is 4 miles below the real foot of the 
lake. The total cost of this dam, land damages, etc., was $30,000, 
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and was borne by the following water powers in the proportions 
stated; Janesville 29.5 per cent, Beloit 29.5 per cent, Rockford 25 
per cent, I^xJkton IG per cent The lake can be drawn down 5 feet 
through a 40 foot gate opening. In time of low water the lake is 
drawn upon to the extent of 15 per cent of the correspomding river 
below. The capacity of the lake could be very greatly increased. 
Mr. Frizell states that there is no physical obstacle to the erection 
of a dam 20 feet high, but it would involve very heavy damages by 
greatly extending the lake area and flowing out mill privileges above. 
While such an improvement would greatly enhance the value of all 
powers below, it now s(*ems doubtful whether the cost of this project 
would be justified by the benx^fits c-onf erred. 

The restoration of Lake Horieon to its condition prior to 18G8 
would have an even greater effect in regulating the flow of the river. 
At that time Lake Horicon had an area of about 50 square miles im- 
ponded partly by a short dam built as early as 1842, and partly by a 
natural dam, caused by glacial drift. The water power report of 
the tenth census states that the dam had a head of 9.5 feet creating 
a power of about 500 horse-poWer. This dam was removed as the 
rt?su]t of a court decision against the o\vners because of damage to 
land-owiiers, but while it existed it exerted an important influence. 
Doubtless, it was the hope of many that the removal of the dam would 
sufficiently drain the marsh above to make the lands suitable for agri- 
culture. This has not proved to be the fact because of the natural 
dam in Horicon and probably the back-water of the next dam below 
at Hustisford. At the present time there is a petition before the cir- 
cuit court for the organization of a drainage district for the better 
draiiiiiiic of \hc Jloricon uiarsh. This plau includes the removal of 
the ]n'es('nt (lain at Hustisford. Tf this improvement is made, its 
elf^.'ls upon the watrr powers of the Koek Kiver will b(» to still fur- 
ther reduce the low water flow and add to the flood flow, because even 
at present the Horicon Marsh stores up a large amount of water and 
by its low gradient and tortuous course largely delays the passage of 
the waters through it. 

Other lakes worthy of mention are Beaver Dam and Fox Lake, 
the former being 7 mile^ long and three-quarters of a mile wide at 
the head-waters of Beaver Dam River. 
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The following table gives the drainage areas of the river: 
Distances and drainage areas of Rock River in Wisconsin above Beloit. 



River. 



Above Horlfon 

Above WattTtown 

Crnwttsb, above inoutb, .TefferKoii . 
Crawllsli, beb)\v inoiitb, Jefferson . 
Hark, above mouth, Fort AtkiiiHon 
Hark, beh>\v mouth, Fort Atkiusou 

Catfish, above mouth 

('atfi>*h, at mouth 

Itelolt, state line 



Distance. 


Drainage 


From 
source. 


Betweea 
station. 


area above 
station . 


Miles. 


Miles. 


Square miles 


*5 


25 


500 


«.5 


57.5 


1,030 


U7.5 


15 


1,100 


1/7.5 





l,*tt0 


1<>5.5 


s 


1.920 


105.5 





2.250 


125. ^ 


20.3 


2,G-» 


125. >> 





3.200 


15+. 1 


2S.3 


3.500 



. Geology/ 

The Pn>-C'anil)rian rocks are everywhere deeply covered by the 
Paleozoic rocks. The southern slope oi this rock is favorable for 
conveying some of the perc</|ating wat-ers from the north do^vn to 
th(» southeastern j)art of the state where they ^.'appear as springs. 

The ])rinci])al source of the water supply within this drainage 
basin is of course the pre<»ipitation, and the economy of its distribu- 
tion depends largely upon the character of the surface upon which it 
. falls. The pot hole topograj^hy, for example, is not favorable to 
producing a large run-off. 

The soil conditir^ns vary on different parts of the water shed ac- 
cording to the exposure of the different layers of rock. In the west 
and northwest, the heachvaters of the river, are the Potsdam sand- 
stone, th:- 'ower magnesian St. Peter sandstone, and Trenton lime- 
strme, and over, the glacial drift that has covered these deposits. 
The main ])art of the drainage, however, lies over the area of the 
Galena and Niagara limestone and the Cincinnati shales. 

These formations all allow more or less free percolation of water, 
hence the ge<dogic conditions favorable to a sustained and ample flow 
of the river. 

A few miles above Fort Atkinson tlie river leaves the Trenton 
limestone, and runs in the St. Peter sandstone the entire distance to 
the southern boundarv of the state. The result is, that while the 



1 Con«lenHed from Bulletin 44, United State Bureau of Forestry, by O. E. Schartz. 
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water powers at Hustisford and Watertown have hard limestone beds 
and banks, the power below in the sandstone section have gravel as a 
foundation for the dams. Considerable trouble has been experi- 
enetMl l)oth from their instability and the permeability of the founda- 
tions. 

The western extension of the liock Kiver in Wisconsin draine<l by 
the n])j)er waters of the Pwatoniea, lies in the driftless area so that 
rock l)(>ttoms are the rule in this region. 

FOKEST AX1> KAIXFALL. 

This region at the time of its settlement some ()0 \\*ars ago was 
exti^nsively covered hv forests of hardwood vn the u]>lands and tama- 
rack, c(Mlar, spruce, and willow in the swamps. The total area at 
that time may be cimservatively estimated at 75 per cent allowing 5 
j)er cent for watcir surfaces, this would leav^e 20 per cent to l)e 
divide<l equally between prairie and marsh land.^ 

Since the settlement of the region a large part of the forests have 
been removed and the land brought under cultivation. Most of the 
prairies are now cultivated and many swamps drained. The division 
of the surface may be now estimated as follows: 

Poorest 30 per cent 

Cultivated land 57 per cent 

Swamps and uncultivated meadows 8 per cent 

Water surface 5 per cent 

Xot only have the W(K)ded areas diminished but even in the per- 
sisting forests the natural undergrowth of moss, seedlings, and 
shrubs, with the accompanying rich receptive mold, have to a great 
extent been lost as a result of pasturage. The effect of these changes 
has been for the rainfall to get to the rivers in a much shorter time 
than formerly thereby decreasing the low water flow. 

The following diagram shows clearly the rainfall in the valley of 
the Rock river since the year of 1893. The diagram also shows the 
distribution of the rainfall between the storage, growing and replen- 
ishing periods. The rainfall year here begins with December. 

^ Thf'so estimntos are from BuHetln 44, ante. 
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Rainfall 


in the Rock River Valley. 18So-19o7. 








Vi!&r. 




^ 
£ 


jii 

n 






Q 


-a 




4^ 


& 




i 


1 


llil ...,,*... 


l.S 


a.B 


0.4 


s.s 


i.a 


5.& 


4.i 


7.7 


4.0 


2,7 


1.0 


3,0 


30,4 




4.t^ 


t.A 


4.2 


s.a 


*.4 


3,3 


1.0 


4.3 


2.3 


3,4 


,1.3 


1,5 


30,8 


1887 ..!]....* 


3.S 


l,S 


t.e 


1.0 


1,0 


.$) 


4,1 


5.IJ 


5.0 


3,7 


1.2 


4,1 


S4.i 


UiBS **...*► 


1.1 

3. a 


^.5 


S.l 
1.3 


2.3 


3,9 
1,3 


3.4 
4.7 


4.D 
3,^ 


«,5 
1.0 


1.5 
3.3 


l.» 
,3 


1.8 
3.0 


2,5 
8.5 


7SA 


1S8D * **. 


IT.B 


] BOIJ .*. 


3.4 


t.o 


E.l 


3.1 


4,1 


7.1 


i,a 


3,1 


1.4 


4.4 


3.1 


1.0 


83,0 


1831 ,.,„.,.-**.►. 


t.fi 


l.S 


K.I 


3.e 


1.S 


4,1 


^.a 


1.7 


.3 


13 


3.1 


a,2 


3'i.8 


]B"J«! ... »*..HH .*..* 


1,5 


1.7 
1.4 


l.fi 


3.2 


7,5 
«,0 


7.0 
3.0 


3.4 

3,3 


3.1 
1.5 


2.5 
2.7 


1,5 
3.4 


1.^ 
1.3 


1.6 
3,3 


37.1 


ISOCt .,...*-*,,,»», 


«9.0 


lilM **..*». 


i.a 


,«l 


«.4 


».4 


4,0 


3.«( 


l.S 


.0 


5.3 


3,3 


2.4 


a. 5 


89,1 


33^5 ...<,.*< 


.0 


,8 


l.fl 


1.3 

4,« 


4.0 
4,0 


3.0 
«.6 


3.4 
4.3 


3,2 

S,4 


1,B 

8.4 


,5 
1,1 


3.3 
S,0 


2,0 
7.0 


82,4 


IBM *»... 


31,7 


]H»r 


a,« 


1,3 


!t.2 


4.0 


1.0 


4,7 


3.S 


^.3 


1.5 


l.l 


1.5 


1,7 


£8,3 


]8Ue 


1.3 


2.0 


s.s 


f.l 


; a,o 


4.9 


XI 


3.B 


2.3 


3,0 


1.2 


,5 


31.3 


law 


.fi 


.7 


t.5 


l.« 


5,1 


3.4 


3.1 


^.S 


i.O 


1.7 


l-T 


1.7 


87.2 


two 


I.*! 


x,a 


l.fl 


2A 


1.» 


K9 


11.7 


^,0 


a.T 


3.n 


2.3 


.0 


31.0 


1 Wl .*.,»*,., 


1.1 


i.i 


f,S 


.5 


f.4 


l.l» 


»,7 


1,0 


A.2 


1.8 


,8 


l.S 


80,0 


l!(«!8 ..,,,..,,..*.. 


.J 


1.5 


l.S 


1.3 


6.1 


4.t» 


l^.a 


.& 


4.2 


1.4 


3.3 


2.1 


35,5 


1W» 


A 


1.4 


3.0 


3.1 


I.D 


1.0 


5.§ 


a.*^ 


1.5 


S.4 


1.0 


1,3 


as.o 


]^04 .,. 


.6 


1.5 


i.a 


i,a 


4,4 


1.0 


3,5 


3.2 


5.4 


a, 4 


0,2 


3,0 


80.8 


]WJ5 ,.. 


1.4 


i.e 


s.o 


a.i 


It ,3 


5,3 


3,7 


4.S 


1.3 


*.0 


2,4 


1.0 


33,5 


KM16 


I.i 


1.4 


S.l 


1,4 


1 3,8 


4.3 


3.1 


6.g 


2.5 


2,0 


2,B 


1,5 


33,0 


IfiOT ,...,,, 


e.5 


0,8 


2.1 


3, a 


3.3 


4.5 


o.a 


3.0 


5.7 


1.2 


1.4 


1.2 


35. B 



RUN-OFF DATA. 



The United States Geological Survey has never established a 
gaging station on the Rock river in Wisconsin, but a station has been 
maintained a few miles south of the state line for three years at 



Rock Rivek Below Pecatonica Creek at Rockton, Illinois. 

This station was established May 13, 1003, by E. Johnson, Jr., 
assisted by L. R. Stockman. It is located at the village highway 
bridge, ono-half mile from the Chicago, ^lilwaukee and St. Paid 
Jiailroad staticm, one milo below the dam, and three-fourths of a mile 
below the junction of Pecatonica River with Rock River. There are 
small islands a short distance above and immediately below the sta- 
tion. The chain gage is located on the first span from the left end of 
the bridge, on the down stream side. The gage is read twice each 
day by O. T. Bartholomew. The length from end of weight to 
marker is 20.45 feet. Discharge measurements are made from the 
upstream side of the five-span highway bridge to which the gage is 
attachod. The initial point for soundings is the face of the abut- 
ment on th(>* left end of tlie bridge. The channel is straight for 
2,000 {(H't above and 1,000 feet below the station. Both banks are 
19 
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high and will not overflow. The channel is about 5C5 feet wide be- 
tween bridge abutments and is broken by four piers. The bed of 
the stream is comi)osed of small rocks and gravel. 

Bench mark number one is a hammered cross on the top stone of 
the left abutment about one foot from the bridge shoe and one foot 
from the south edge. Its elevation above gage datum is 16.85 feet. 
Bench mark number two is the top of the west end of the south rail 
of the railroad track, 250 feet north of the north end of the bridge, 
at a point where the sidewalk on the west side of the street crosses 
the track. Its elevation above gage datum is 16.49 feet. 

The following tables give the gage readings rating table and 
monthly discharges at Eockton for 1903, 1904, 1905, 1906 and 1907. 



Mean daily gage height, in feet, of Rock River below \Pecatonica Creek at 

Rockton, in., for 1909. 



_ Pay. 


Joce. 


Jaly. 


Ang. 


Sept. 


Oct. 


Not. 


Dws. 


1903. 
1 




2.50 
2.fl0 
2.00 
».70 
S.50 

8.40 

3.40 
3.30 
3.00 
3.80 

3.60 
3.90 
4.70 
4.60 
4.10 

3.90 
4.00 
8.80 
5.20 
5.70 

3.20 
7.90 
7.20 

r.o) 

fl.70 

5.80 
4.60 
4.60 
4.10 
4.20 
4.20 


4.10 


4.40 

4.80 
4.20 
4.10 
4.00 

8.90 

3]00 
4.00 
4.10 

4.30 
4.50 
4.30 
5.00 
5.30 

5.70 
5.90 
6.00 
.'>.70 
5.30 

5.o:> 

4.80 
4.60 
4.40 
4.00 

3.90 
3.90 
4.00 
3.90 
3.80 


8.70 
8.60 
8.T0 
8.50 
8.70 

8.70 
4.00 
6.00 
5.40 
5.10 

5.00 
4.70 
4.60 
4.40 
4.40 

4.40 
4.30 
4.80 
4.00 
4.10 

4.00 
4.00 
3.80 
3.80 
3.60 

3.00 
3.50 
3.40 
3.30 
3.30 
3.10 


3.10 
3.20 
8.20 
3.10 
3.10 

3.00 
2.90 
2.60 
2.70 
8.60 

2.80 
2.90 
3.20 
8.40 
8.80 

8.80 

3.20 
2.70 
3.00 
2.90 

3.00 
2.ft> 

2.90 
2.80 
2.80 

2.50 
3.10 
2.70 
2.90 
2.93 


2.70 


2 




2.80 


tt 






2.70 


4 .■•.......• 






2.70 


5 






2.80 








2.70 


7 






2.60 


g 






2.60 


9 




4.10 
4.00 

3.00 
3.20 
3.20 

3.10 
3.40 

3.70 
4.30 
4.20 

3.80 
3.6) 

3.50 
3.40 
3.40 
3.50 
8.40 

3.30 
3.60 
3.90 
4.30 
4.60 
4.40 


2.T0 


10 




2.60 


IX 




2.70 


la 




2.A) 


13 




3.80 


11 




3.30 


15 




3.30 


15 




3.40 


17 




3.20 


Ig 




3.00 






3.80 


20 




3.30 




3.20 


22 




3.20 


•i^ 


3.20 


24 




3.10 






3.1'» 


20 




3.20 


27 




3.10 


*^ .. 


2.iO 
8.90 
2.70 


3.0) 


29 


3.10 


80 ... 


3.10 


ai 


3.O0 
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Mean daily gage height, in feet, of Rock River at Rockton, Ilh, for 1904. 



Day. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



Jaly. 



Aug. 



Sept. 



Oct. 



Not. 



Dec. 



1004. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

1£ 

15 

14 

16 ....^... 

18 

17 

18 

19 

20 

21 

ae 

23 

24 

25 

80 

27 

28 , 

29 

30 

SI 



8.90 
2.90 
8.90 

3.00 
2.90 

2.80 
2.90 
2.90 
8.90 
S.QO 

2.60 
2.90 
2.90 

s.oo 

2.'80 

2.90 
3.00 
2.70 
8.00 
3.00 

3.10 
3.10 
8.20 
3.30 
8.20 

8.80 

8.80 
8.10 
8.00 
8.90 
2.90 



8.90 
8.90 
8.10 
8.20 
3.00 

2.80 
4.50 
6.50 
6.90 
6.10 

6.00 
6.80 
5.60 
4.70 
4.10 

S.90 
3.80 
3.8D 
3.60 
3.60 

3.70 
3.60 
3.50 
S.89 
8.60 

8.90 
3.6D 
3.60 
8.80 



8.80 
3.96 
6.09 
6.78 
6.88 

6.00 
7.45 
9.98 
10.80 

11.12 

11.10 
10.90 
10.30 
9.38 
8.86 

8.00 
6.34 
5.50 
4.90 
8.36 

8.35 
19.75 
13.23 
12.05 
12.26 

18.86 
18.40 
12.80 
11.85 
11.46 
11.16 



10.06 
9.61 
8.85 
8.87 
8.06 

7.86 
7.60 
7.60 
7.08 
7.60 

7.61 
7.41 
7.10 
6.88 
0.60 

6.40 
6.20 
5.91 
5.79 
5.60 

5.48 
6.80 
5.16 
5.18 
5.63 

6.86 
6.81 
6.04 
4.80 
4.6S 



4.68 
4.50 
4.80 

4.18 
4.06 

4.01 
4.00 
4.18 
4.00 
4.86 

4.79 

4.76 
4.81 
4.81 
4.91 

4.95 
4.90 
4.81 
4.80 
4.68 

4.60 
4.48 
4.88 
4.28 
4.S1 

4.18 
4.10 
3.90 
8.86 
8.79 
3.80 



8.68 
8.68 
8.61 
8.00 
8.20 

8.10 
S.IO 
8M 
8.00 
2.96 

8.96 
2.86 
2.80 
2.76 
2.T0 

8.00 
2.69 
2.65 
9.06 
2.60 

2.60 
2.60 
2.60 
9.45 
2.40 

8.85 

2.15 
2.20 
8.80 
2.20 



2.20 
2.20 
2.25 

2.20 
2.16 

2.15 
2.30 
2.40 
9.60 
2.46 

8.85 
2.86 
2.40 
2.86 
8.20 

2.13 
2.00 
2.10 
8.10 

2.10 

9.00 
2.00 
2.00 
2.00 
1.75 

8.10 
8.60 
2.10 
2.00 
8.00 
2.00 



2.10 


2.15 


1.90 


2.15 


1.80 


2.20 


1.80 


2.12 


1.80 


8.30 


1.90 


2.60 


1.95 


2.45 


1.90 


8.35 


1.88 


9.80 


1.90 


8.81 


1.86 


2.80 


1.75 


2.80 


1.80 


2.20 


1.70 


9.28 


1.85 


9.20 


1.56 


2.15 


1.76 


2.10 


1.90 


8.20 


1.75 


2.90 


1.90 


4.00 


1.96 


3.80 


9.50 


8.26 


9.80 


2.80 


3.00 


2.65 


8.10 


8.86 


8.7D 


8.66 


8.80 


8.85 


8.40 


4.20 


2.10 


4.12 


2.20 


S.66 


2.30 






3.60 
3.26 

S.16 
8.00 
8.86 

8.20 
3.25 
3.10 
2.75 
3.00 

3.40 
8.81 
4.25 
4.26 
4.60 

3.80 
3.80 
8.15 
8.60 
2.90 

2.75 
8.70 
9.70 
9.75 
2.70 

£.60 

2.66 
2.70 
2.60 
2.66 
2.76 



2.66 
2.00 
2.45 
2.60 
2.45 

8.45 
2.25 
2.45 



2.46 

2.46 
2.50 
2.40 
8.20 
2.80 

2.46 
8.45 
8.36 
8.45 
2.40 

2.80 
2.80 
2.80 
8.80 
8.80 

8.40 
8.80 
2.80 
2.80 
2.80 



2.20 
2.16 
2.20 
2.20 
2.26 

2.20 
2.90 
2.20 
8.80 
2.20 

2.20 
2.20 

2.40 
8.40 

8.70 

2.86 
2.70 
8.00 
2.05 
2.90 

2.80 
2.10 
2.45 
2.60 
8.50 

8.08 

8.00 
4.80 
5.10 
5.15 
4.60 



1 River partially frozen January 1 to March 27, and December 13 to 31. 



Rating table for Rock River at Rockton, III., from January 1, 190i, to Decemr 

her SI, 1905. 



Gage 


Di8- 


Gage 


Dis- 


Gage 
beigbt. 


Dis- ! 


Gage 
height. 

Feet. 


Dis- 


beigbt. 


oharge. 


beigbt. 


charge. 


charge. 


charge. 


Feet. 


Sec. -feet. 


Feet. 


Sec.-feet. 


Feet. 


Sec-feet. 


Sec.-feet. 


1.5 


810 


2.8 


2,470 


4.8 


4,940 


8.0 


14,020 


1.6 


910 


2.9 


2,620 


4.4 


5.345 


8.5 


15,270 


1.7 


1,015 


3.0 


2,7r6 


4.6 


5,790 


9.0 


16,520 


1.8 


1,125 


3.1 


2,936 


4.8 


6,190 


9.5 


17,770* 


1.9 


1,235 


!^.2 


3,105 


5.0 


6,620 


10.0 


19,090 


2.0 


1,350 


3.3 


3,280 


5.2 


7,070 


10.6 


£0,270 


2.1 


1,470 


.S.4 


3.455 


5.4 


7,540 


11.0 


21,520 


2.2 


1,600 


8.6 


3,035 


6.6 


8,020 


11.5 


22,770 


2.3 


1.740 


3.6 


3.815 


6.8 


8,250 


12.0 


24.020 


9A 


1,880 


8.7 


8,996 


6.0 


9,080 


IS.O 


26,5X) 


2.5 


2.026 


3.8 


4,180 


6.5 


10,270 






2.0 


2,170 


8.9 


4.385 


7.0 


11.520 






2.7 


2,320 


4.0 


4,555 


7.6 


12,7rO 







Thi5t tnhip Ir applicable only for open channel conditions and Is based upon 17 dis- 
cbarge measurements. It Is well defined between gage heights 2.4 and 6.0. One flood 
meaasurement at 12.32 fixes the upper part of the curve. 
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Daily gage height, in feet, of Rock River at Rockton, III., for 1905, 



10 

u 

12 
13 
14 
15 
10 
17 
IS 
19 
20 
21 
.22 
2$ 
34 
25 

2rj 

27 
28 
29 

SI 



Day. 



VM'y. 



Jan. Feb. : M ar. I Apr. May. Jone.iJaly. Aag. 



Sept. 



Oct. 



Nov. Dec. 



4.0 


»3.1 


4.0 


10.1 


4.2 


4.3 


4.3 


2.S 


2.8 


2.3 


2.6 


3.8 


3.2 


5.0 


9.4 


4.1 


4.25 


4.3 


2.75 


2.95 


2.06 


2.6 


4.66 


»3.2 


5.4 


8.9 


8.8 


4.2 


4.3 


2.7 


3.85 


2.2 


2.7 


3.9 


8.15 


6.2 


8.7 


3.8 


4.2 


4.1 


2.65 


3.4 


2.2 


2.6 


3.ft5 


3.15 


6.1 


8.4 


3.6 


4.3 


4.0 


3»15 


3.5 


2.15 


2.^ 


3.45 


3.1 


5.S 


8.3 


3.05 


5.0 


3.9 


3.1 


3.45 


2.'Z 


3.0 


3.3 


3.^ 


5.7 


8.1 


S.6 


4.85 


4.0 


3.0 


3.4 


2.15 


2.9 


3.5 


3.25 


5.5 


7.8 


3.56 


4.9 


4.05 


3.0 


3.4 


2.1 


8.1 


3.5 


3.25 


5.5 


7.6 


3.4 


5.1 


3.95 


2.75 


3.3 


1.9 


3.1 


4.2 


3.25 


6.4 


7.4 


8.66 


6.8 


3.95 


2.7 


3.3 


2.0 


3.15 


4.0 


3.3 


6.2 


7.2 


3.95 


5.2 


4.0 


2.65 


3.4 


2.0 


3.0 


4.1 


3.3 


5.0 


0.8 


5.8 


5.4 


4.05 


2.6 


3.15 


2.1 


2.8 


3.75 


3.4 


6.5 


6.5 


0.0 


5.4 


4.2 


2.5 


3.09 


2.05 


2.8 


3.8) 


3.15 


5.5 


6.3 


0.4 


5.4 


4.2 


2.8 


2.9 


2.1 


3.0 


4.0 


3.2 


5.3 


6.0 


7.0 


6.8 


4.1 


2.65 


2.9 


2.05 


2.75 


3.7 


3.2 


5.2 


5.S 


7.3 


5.3 


4.0 


2.6 


2.8 


2.0> 


2.7 


3.8 


3.26 


5.0 


5.6 


6.9 


5.3 


8.7 


2.7 


2.75 


2.2 


2.7 


3.5 


8.85 


7.1 


5.3 


6.5 


5.4 


3.55 


2.45 


2.9 


2.5 


2.7 


8.85 


8.85 


8.2 


5.2 


6.3 


5.8 


3.35 


2.61 


2.7 


4.1 


2.7 


3.3 


3.15 


8.0 


4.9 


6.4 


5.1 


8.4 


3.3 


2.66 


4.3 


2.75 


3.15 


8.3 


8.6 


6u2 


6.9 


5.2 


8.8 


8.1 


2.5 


4.0 


2.65 


8.2 


8.35 


9.2 


6.3 


5.6 


5.2 


3.2 


2.75 


2.5 


8.85 


2.7 


3.06 


8.5 


10.2 


6.1 


6.3 


5.3 


8.1 


2.7 


2.5 


8.6 


2.75 


8.1 


3.35 


10.8 


4.9 


6.1 


5.2 


8.1 


2.7 


2.5 


8.46 


2.7 


3.15 


3.3 


11.1 


4.7 


4.7 


5.0 


3.1 


2.65 


2.3 


3.4 


2.7 


3.25 


3.5 


11.4 


4.5 


4.75 


4.7 


2.8 


3.1 


2.5 


3.36 


2.6 


3.2 


3.4 


11.4 


4.5 


4.7 


4.6 


2.8 


3.1 


2.45 


8.2 


2.5 


3.1 


3.<i5 


11.0 


4.45 


4.6 


4.55 


2.85 


3.3 


2.4 


3.2 


2.T5 


3.2 




11.0 


4.35 


4.6 


4.4 


8.1 


3.3 


2.3 


8.05 


3.16 


3.0 




10.9 


4.1 


4.5 


4.2 


3.1 


3.0 


2.35 


3.05 


8.1 


8.0 




10.7 




4.5 




2.95 


2.85 




2.95 





3.5 

3.5 

3.0 

3.2 

3.1 

3.15 

3.06 

3.05 

3.0 

3.0 

3.1 

2.95 

2.85 

2.95 

2.75 

2.7 

2.75 

2.5 

2.66 

2.^ 

2.6 

2.6 

2.0 

2.66 

2.3 

2.65 

2.8 

2.6 

3.00 

4.6 

3.5 



^ Gage heights interpolated. 

Note— Ice conditions uncertain during .Tanuary and February, 
during December. Discbarge applied as for open channel. 



Partial ice conditions 



Daily gage height, in feet, of Rock River at Rockton, III., for 1906, 



Day. 



1 

2 

3 

4 
6 

e 

7 
8 
9 
10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2o 

2C 

27 

58" 

29 

SO 

31 



Jan. 


Feb 


Mar. 


Apr. 


May. 


3.8 


5.45 


8.8 


8.7 


4.15 


2.96 


6.0 


8.8 


8.46 


4.15 


2.85 


6.72 


11.16 


7.96 


4.1 


8.9 


5.45 


10.8 


7.0 


4.1 


4,5T 


0.75 


10.0 


0.26 


4.0 


4.9 


6.9 


10.25 


6.16 


8.9 


4.9 


5.76 


9.85 


6.1 


3.96 


5.6 


7.15 


9.45 


6,15 


3.86 


6.25 


6.5 


9.25 


6.66 


8.8 


6.0 


5.45 


8.75 


7.0 


3.7 


4.85 


5.75 


8.4 


7.0 


3.6 


4.0 


5.7 


6.8 


6.45 


3.6 


3.5 


4.7 


6.06 


6.8 


8.4 


3:1 


4.7 


6.2 


6.4 


3.5 


3.4 


5.88 


6.8 


6.15 


3.5 


8.4 


6.7 


6.0 


6.25 


3.45 


7.25 


5.45 


0.25 


6.06 


8.2 


7.1 


5.1 


5.61 


5.9 


3.15 


7.3 


4.3 


5.31 


5.75 


3.0 


7.3 


6.0 


5.0 


5.6 


2.95 


9.02 


9.4 


4.75 


5.4 


3.05 


9..> 


9.1 


4.3 


5.35 


2.9 


7.« 


8.83 


4.5 


5.25 


2.9 


8.7 


9.25 


4.4 


5.0 


2.9 


9.3 


10.7 


4.4 


t.S 


2.85 


9.5 


9.85 


4.6f^ 


4.7 


2.9 


9.15 


9.4 


8.21 


4.55 


3.1 


S.3 


9.25 


S.3 


4.53 


3.4 


7.8 




8.7 


4.5 


3.2 


7.1 




8.8 


4.21 


3.6 


0.05 




8.75 




3.5 ' 



Dec. 



8.16 

8.0 

2.8 

2.45 

2.8 

2.8 

8.8 

2.8 

2.6 

2.6 

2.56 

2.7 

2.6 

2.5 

2.5 

2.5 

2.3 

2.3 

2.45 

2.35 

2.7 

2.6 

2.7 

2.65 

2.6 

2.75 

2.0 

2.5 

3.1 

3.3 



8.8 
8.2 

8.15 

8.05 

8.0 

2.9 

8.85 

2.7 

2.7 

2.6 

2.6 

2.5 

2.4 

2.45 

2.6 

2.45 

2.5 

2.4 

2.3 

2.4 



1.1 


1.5 


1.4 


1.6 


1.8 


1.4 


1.2 


1.5 


1.1 


1.46 


1.06 


1.56 


1.4 


1.66 


1.15 


1.6 


1.1 


1.4 


1.0 


1.4 


1.1 


1.4 


1.1 


1.35 


1.1 


1.45 


1.1 


1.4 


1.0 


1.4 


.95 


1.3 


1.0 


1.15 


1.0 


1.8 


.95 


1.1 


1.0 


1.3 


1.25 


1.3 


1.25 


1.75 


1.3 


1.95 


1.25 


1.75 


1.3 


1.8 


1.36 


2.4 


1.4 


3.4 


1.5 


8.9 


1.6 


8.85 


1.0 


3.65 


1.7 J 





8.25 

3.0 

2.85 

2.7 

2.6 

2.9 

2.65 

2.25 

2.4 

2.4 

2.36 

2.36 

2.3 

2.3 

2.3 

2.0 

2.0 

2.0 

2.15 

2.2 

2.0 

2.0 

2.0 

2.0 

1.5 

2.5 

1.5 

1.5 

1.65 

1.45 

8.01 



Note.— Ice conditions Janmiry 5 to 10 and February 8 to 20: slight Ice conditions dur- 
ing DeoMii»>f»r. Gage heights are to water surface. This station was temporarily dis- 
continued from July 21 to September 30. 
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Mean daily gage height, in feet, of Rock River at near Rockton, HI., for 1907.* 



* Frozen. 



Day. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


June 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1907. 
1 


4.2 
3.7 
3.6 
4.4 
4.25 

4.05 

4.05 

4.9 

4.3 

4.15 

3.9 
3.5 
3.4 
2.95 
2.96 

2.3 
2.3 
2.3 
7.1 
8.0 

4.7 
5.7 
6.8 
7.5 
7.0 

6.3 

6.45 

6.1 

. (0 . 


4.0 
4.1 

4.3 

4.4 

5.0 

4.35 

3.9 

3.5 

3.0 

2.9 

. (0 . 


2.7 
2.6 
2.5 
2.5 
2.5 

2.05 
2.5 
2.4 
2.3 
2.3 

2.3 
2.3 
2.6 
2.5 
3.5 

3.3 
3.2 
3.2 
3.15 
3.15 

3.1 

3.1 

3.15 

3.35 

3.4 

3.35 

3.5 

3.5 

8.9 

5.2 

5.65 


0.3 
6.0 
5.1 
4.8 
4.75 

4.te 
4.60 
4.M) 
5.25 
5.3 

5.2 

4.95 

4.7 

4.6 

4.45 

4.3 

4.1 
4.1 
4.1 
3.85 

S.S 
3.5 
3.35 
3.4 

3.4 

3.25 
3.0 
3.0 
3.05 
3.28 


3.5 

3.5 

3.25 

3.35 

3.0 

2.9 
2.8 
2.8 
2.8 
2.4 

2.5 
2.3 
2.1 
1.8 
2.1 

2.0 

2.1 
2.15 
2.0 
1.9 

1.5 
1.9 
2.2 
2.6 
2.8 

3.3 
8.45 
3.6 
8.3 
3.2 
3.0 


8.0 

2.9 

2.7 

2.55 

3.1 

3.15 

8.7 

4.1 

4.7 

4.5 

4.2 
4.0 
4.1 
4.0 
3.9 

3.65 

3.45 

3.2 

3.5 

3.2 

8.1 

2.85 

2.85 

2.8 

2.9 

2.95 

2.75 

2.4 

2.5 

2.3 


2.2 

2.16 

2.1 

2.0 

3.6 

3.4 

3.2 

3.0 

3.15 

3.1 

2.65 

4.3 

4.2 

4.15 

3.7 

3.25 
3.2 
3.0 
2.95 
2.75 

2.6 
3.3 
4.5 

4.8 
5.5 

5.85 
5.8 
5.3 
6.0 
3.65 
3.4 


3.2 
3.0 
2.S5 
2.8 
2.8 

2.6 

2.5 

2.4 

2.55 

2.5 

2.^ 
2.2 

2.15 

2.1 

2.0 

2.0 
2.6 
3.5 
3.2 
3.15 

3.2 
3.2 
3.25 
3.15 

2.8 

2.5 

2.5 

2.45 

2.25 

2.25 

2.2 


2.1 
2.06 

2.1 
2.0 
1.9 

1.8 

1.75 

1.7 

1.66 

1.8 

1.7 

1.8 

1.76 

1.65 

1.56 

1.25 

1.45 

2.66 

3.6 

4.56 

5.26 

6.35 

5.36 

4.8 

3.7 

3.15 

2.9 

3.3 

4.6 

4.8 


3.86 

8.6 

8.4 

3.2 

8.0 

9.85 

2.85 

2.8 

2.6 

2.56 

2.6 

2.6 

2.46 

2.46 

2.6 

2.3 
2.2 

2.1 
2.0 
2.0 

2.0 
1.9 

2.0 
1.9 
1.9 
1.9 


1.95 
1.95 
1.75 
1.85 
2.0 

1.85 
1.75 
1.8 
1.75 
1.65 

1.6 
1.7 
1.7 
1.46 
1.7 

1.6 

1.65 

1.6 

1.55 

1.6 

1.7 
2.0 
2.0 
2.8 
2.3 

2.1 
2.0 
2.0 
2.1 
2.1 


2.0 


2 


1.9 


8 


1.75 


4 


1.8 


6 


1.85 


G 


1.96 


7 


1.7 


a 


1.75 


y 


1.85 


10 


1.9 


11 


2.0 


12 


2.0 


13 


1.9 


14 


1.7 


15 


1.75 


16 


1.8 


17 


1.75 


15 


1.8 


19 


1.8 


20 


1.7 


21 


1.6 


22 


1.4 


23 


1.66 


24 


1.7 


25 


1.7 


28 


1.75 


27 


1.7 


28 


1.8 


29 


1.85 


80 


1.9 


31 






2.0 











Bating Table for Book Rivei, HI., for ]904-li»0G. 



Qaire 
height. 


Discharge. 


height. 


Discharge. 


Gaire 
lieight. 


Discharge. 


Gage 
height. 


Dis- 
charge. 


Feet. 


Second-feet. 


i Feet. 


Second-feet. 


Feet. 


;Second-feet, 


Feet. 


Second-ft. 


1.00 


600 


2.10 


1.470 


3.20 


3,105 


4.60 


5,760 


1.10 


500 


2.20 


1,000 


3.30 


3,280 


4.S0 


6.180 


1.20 


624 


2.30 


1,740 


3.40 


3.456 


6.00 


6,620 


1.30 


699 


2.40 


1.880 


3.50 


3,635 


5.20 


7,0?0 


1.40 


764 


2.50 


2,025 


3.f)0 


3,S15 


5.40 


7,540 


1.50 


840 


2.60 


2,170 


3.70 


3,995 


5.60 


8,020 


1.60 


925 


2.70 


2,320 


3.80 


4,180 


5.80 


8.520 


1.70 


1,020 


2.80 


2,470 


3.00 


4,365 


6.00 


9,020 


1.80 


1.122 


2.90 


2,620 


4.00 


4,555 






l.PO 


1,234 


3.00 


2.T75 


4.20 


4,940 






2.00 


1,850 


3.10 


2.936 


4.40 


5,345 







Note.— The above table Is applicable only for open-channel conditions. It is based 
on dl.*<charge measurements made during 1904-1900. It is well defined between gage 
heights 2.4 feet and 6 feet. The table has been extended beyond these limits, being on 
one measurement at 13. .t? feet. Above gage height 5.6 feet the rating curve is a tangent, 
the diflference being 250 per tenth. Below gixge height 2 feet the rating is approximate. 
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WATER POWERS OF WISCONSIN. 



Discharge measurements of Rock River at Rockton, III., in 190S, 190^i, 1905 and 

1906. 



Date. 


Hydrographer. 


Width. 


Area of 
sectioo . 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


1903. 
May 13 


L. R. Stockman .... 


Feet. 


Sq. feet. 


Feet 
per sec. 


Feet. 

2.90 
2.30 
4.07 
4.08 
6.85 
2.85 
2.60 

2.90 
9.80 
12.82 
6.91 
2.50 
2.88 
2.45 
2.65 
2.70 
2.50 

10.87 
4.42 
4.44 
3.20 

2.88 

5.79 
9.85 
10.55 
9.35 
9.45 
9.13 
4.10 


Sec-feet. 
2.6S2 


June 30 


A. C. Lootz 

L. R. Stockman .... 
F. W. Hanna 


296 
480 


647 

l,S62 

1.850 

1,998 

881 

748 

«B 

4.031 
6.744 
2.861 
660 
645 
674 
789 
759 
695 

4.660 
1.624 
1.680 
1.012 
860 

2.890 
4.300 
4.740 
4.130 
4.180 
4.000 
1,430 


9.74 
3.41 
8.41 
3.74 
18.46 
8.21 

2.26 

2.77 
4.34 
3.90 
8.18 
2.98 
3.02 
3.19 
8.18 
8.09 

3.8d 
3.82 
3.27 
8.28 
3.24 


1,501 


August 18 

September 4....;.. 
October 9 


4.6U 
4.607 


.... do 


604 
453 
367 

880 
500 
609 
604 
378 
389 
381 
408 
429 
387 

616 
60S 

503 

460 

603 
610 
510 
510 
510 
510 
494 


7.464 


November 9 


.... do 


2.874 


December lO' 


.... do 


2.384 


190«. 

January i«» 

March 14 


F. W. Hanna 

.... do 


1.487 
11.180 


March 25 


.... do 


24.910 


April 29 


.... do 


9.212 


June 23..... . 


.... do 


2,099 


July 7 


.... do 


1.889 


August 3D. . 


.... do 


2.034 


September 23. 


.... do 


2.865 


October 26 


.... do 


2,372 


November 9..... 


.... do 


2.149 


1905. 

March 23 

April 29 


M. S. Brennan 

.... do 


17,770 
5,361 
6.152 


June 29 


.... do 


August 28 


.... do 


8.324 


September 15. 


.... do 


2,788 


1906. 
January 31 


M. S. Breenan .... 
.... do 


8,240 


February 24 




16,000 


February 25 


.... do 




18,600 


February 27 


.... do 




15.400 


February 27 


do 




16,500 


February 28 


.... do 




14,900 


May s 


.... do 




4,670 











Note— Measurements January 31 to February 28, were slightly affected by Ice con- 
ditions below the gaging section. 



Di»charge meaaurementa of Rock River 

conditiona. 



near Rockton, III., under ice 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Mean 
veloc- 
ity. 


h^?St. Discharge. 


1908. 
»Feb. 5.... 


G. A. Gray 


Feet. 
508 


8ij. ft. 
1099 


Feet 
per see. 

1.80 


Feet. ' «,^ f, 
2.85 1,977 



* No snow. Average thickness of ice 0.8 of a foot. 
February 5. Average thickness of ice 0.8 of a foot. 
February 7. Average thickness of ice 0.7 of a foot. 
February 11. Aversfre thickness of ice 1.0 of a foot. 
February 12. Ice went out. 
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Monthly discharge of Rock River at Rockton, Illinois, 





DUcharge in second^feet. 


Run-off. 


Month. 


Maximum. 


Minimam 


Mean. 


Depth 
in inches. 


Seoond-feet 

per square 

mile. 


1903. 

July 

Aumist 1 nud ^-31 


11,000 


2,015 


5,564 
3,880 
5,578 

4,T8G 
2,712 
2,795 

. 2,747 
4,762 
17,220 
10,810 
5,405 
2.437 
1,570 
1,471 
2,344 
3,058 
1,847 
2,514 


1.05 
.56 

1.02 
.90 
.49 
.5» 

0.514 

.835 

8.28 

1.06 

1.01 

.441 

.204 

.276 

.425 

.578 

.395 

.m 


0.91 
.63 


KeDtember 


8,090 
8.990 
3,456 
4,180 

3,2G0 
9,270 
/7,100 

6,596 
8.969 
?,025 
?,985 
4,940 
5,5S0 
8.?4i» 
6.955 


3,815 
2.985 

2,015 
2,160 

2,170 
2,470 
4,180 
6,823 
4,162 
1,5»5 
1,070 
800 
1,470 
2,006 
1,600 
1,535 


.91 


October 


.78 


November 


.44 


December 


.45 


19W. 
January^ , 


0.446 


February* 


.774 


March* 


2.80 


April 


1.76 


May 


.870 


June 


.806 


July 


.255 


AufiTust 


.280 


September 


.881 


October 


.407 


November 


.800 


December 


.400 






The year 


?r,ioo 


860 


4,682 


10.SP7 


.Tm 







* Dally dlscharffcs for January, February and March applied as for open channel. 



Estimated monthly discharge of Rock River at Rockton, Illinois, for 1905. 



Month. 



1U05. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Decern b<.'r 

The year ... 

1906. 

January 

February 

Marcli 

April 

May 

June 

July 1-20 

Octohi-r 

November 

December 



Discharge in Second-feet. 


Run-off. 










Second-feet 


Maximum. 


Minimum. 


Mean. 


Depth in 
inches. 


per square 
mile. 


5,655 


2,775 


3,716 


0.606 


0.601 


8,005 


2.085 


8,250 


.560 


.523 


22,520 


4,555 


12,890 


2.42 


2.10 


1&,270 


4,745 


10,0^^ 


1.82 


1.63 


12,270 


3,455 


6.748 


1.27 


1.10 


7,540 


4,W0 


6.491 


1.18 


i.o;i 


6,140 


2,470 


3.916 


.784 


0.637 


3.280 


1,962 


2.538 


.476 


.413 


4,272 


1.740 


2.642 


.480 


.430 


5.140 


1.240 


2,411 


.452 


.392 


3.02O 


2.026 


2,46J 


.446 


.400 


5.760 


1.740 


2,Ti2 


.511 


.443 


27,520 


1.240 


4,9m 


11.04 


.811 


18.100 


2,540 


0,620 


1.56 


1.8J 


19,000 


4,000 


9,?0O 


1.59 


1.66 


20,300 


5,140 


11,S00 


1.92 


2.21 


15,800 


4.fW0 


iM6f) 


1.49 


i.m 


4,S40 


2,540 


3,590 


.584 


.67 


3,280 


1,740 


2,280 


.371 


.41 


;i,2S0 


1,740 


2,:.m 


.3?9 


.26 


1,0>0 


472 


641 


.104 


.12 


4,360 


5m 


1.2>0 


.206 


.23 


3,190 


S02 


1,740 


.283 


.83 



Nnte.— Values are rated as follow.s: January and March, good; February and October, 
approximate: April to July, excellent; November and December, fair. Discharge for 
Ice periods corrected. 
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WATER POWERS OF WISCONSIN. 



F.SLL OF THE RIVEK. 

The lack of that variation in the bed of the river which char- 
acterizes the rivers of Xorthem Wisconsin results in fewer rapids and 
reduced gradient. The average fall of the river between Horicon and 
the stat^ line is only a little over one foot to the mile, the largest con- 
centrations being at Ilustisford, Watertown, Jefferson, Janesville, 
and Beloit. The following table gives the profile of the river in de- 
tail : 

Profile of Rock Kiver from state line to head waters. 



No. 



Station . 



Distance. 



Illinois— State line 

Beloit Dam, bolow dam 

Beloit Dam, above dam 

Af ton 

Monterey Dam— Jan(*8vHle, below 

dam 

Monterey Dum— Jane»vIIU», above 

dam 

Ford Dam— Janesville, below dam.. 
Ford Dam— Janesville, above dam.. 

Catfish River, mouth 

Indian Ford dam, below dam 

Indian Ford dam, above dam 

Lake Koshkononir— , foot of 

Lake Koshkonon?— , head of 

Fort Atkinson 

.Tefferson Dam, below dam 

Jefferson Dam, above dam 

Lower Watertown Dnm, below dam 
Lower Watertown Dam crest, above 

dam 

Upper Watertown Dnm, below dam 
Upper Watertown Dam. crest dam 
C. M. & St. 1». Ry. CrosslnK, 2 

n.fles east of Watertown 

K. Quarter Stake, S. 27, T. 9, N. 

n.. 10 E 

drouth of wildcat Creek near Hus- 

flsford 

Hustlsford Dam. below dam 

Hustlsford Dam, crest dam 

Horicon— Lake St. Rridsre 

Mnyvllle Ry. Bridjre. K. Branch.... 

fheresn Ry. Bridjre, E. Branch 

Chester. West Branch of Rock Klvcr 



From 
month. 



0.0 
0.8 
O.S 
10.8 

15.S 

15.8 
17.8 
17.8 
28.3 
30.0 
30.0 
39.5 
42.5 
48.5 
50.5 
56.5 
71.5 

71.5 
74.0 
74.0 

75.3 

85.9 

120. 

120.2 

120.2 

129.0 

142. 

152. 

144. 



EieTation , 
above 



Descent between 
points. 



Between I ««* '©^©J- 
points. 



0.8 
0.0 
10.0 

5. 

0.0 

2. 

0.0 

10.5 
1.7 
0.0 
6.5 
6.0 
6.0 
8.0 
0.0 

15 

0.0 
2.5 
0.0 

1.3 

10.5 

.'M.2 
0.2 
0.0 

S.J5 

13.0 
10. 



Feet. 

731. 
738. 
741. 
747. 

752. 

701. 

762. 

7iJ9.5 

772. 

7T3.5 

778. 

779. 

779. 

780. 

782. 

787. 

T37.4 

aos.2 

5»Il.l 
S18.3 

819.0 

9R\. 

SI6. 

«7l.5 

a^s.s 

fXXJ. 
083. 



Total. 



Feet. 



1.0 

9. 

0. 



10. 
1. 
7.5 
2.5 
1.5 
4.5 
1.0 
0.0 
1.0 
2.0 
5.0 

10.4 

10.8 
2.9 
7.2 



15. 

12. 
5.5 
5.8 
1.2 

41.5 



Per 
mile. 



Feet. 



1.2 



0.6 
1.0 



0.6 



.25 

0.9 



0.15 



0.16 
.25 



.5 
1.5 



.4 

27.5 



.13 
3.2 
3.3 



Authorltv 1-16 U. S. Enjrrs.: 17-21). Wis. Geol. Survey: 21 C, M. & St. P. Ry.: 23-20, 
L. S. Smith. 
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Desckiption of Watek Powers. 

Taking the water jx^wers in the order of their occurrence from the 
source southward. Above Horicon the river divides into the east 
and west branches. Dams are located at Kekcjska and ^layville and, 
nntil ten years ago, also at Theresa. On the West Branch a dam is 
locatofl at Waupun. These dams are quite fully described in the 
tabulation of tributaries. 

Horicon.-^The first large power site is located at Horicon but as 
stated above it has not been developed or used since 18G8. A dam 200 
feet long would develop a head of 10 feet, besides creating a reservoir 
of over 50 square miles. For economic reasons as ex]>lained elsewhere 
it is extremely unlikely that this power will ever be again developed. 

Hvstisford, — Between Horicon and Watertown the river has a fall 
of 01 feet. In this section the river runs cfmiparatively close to the 
eastern limit of its valley. But 10 miles above, accumulations of drift 
have turned the river from a southern to a northwestly direction until 
Watertown is reached. The sinuosity of the stream is shown by the 
fact that while the air line distance between Horicon and Water- 
toWn is only 20 miles, by river it is 57 miles. The channel is partly 
in the dirft and partly in the rock where it has succeeded in cutting 
through the former. 

At Hustisford, a rough rock and timber dam about 6 feet high and 
200 feet long was constructed as early as 1842 at the head of the first 
limestone rapids. Two mills take their power from this dam by 
means of a race about 1,300 feet long located on the night or west 
bank, but with unequal heads, l>ecause of the rapids in the river be- 
low the dam. 

Originally the water ])ower was o^\^led by Fred Dehne and Sons 
but later their mill and the right to use 875 inches of water under 
a 7 foot head was sold to J. F. W, Koch. Another mill was built 
800 feet farther below and the race extended to the new site. In 
August, 1006, when a survey of these powers was made by the 
writer, the Koch Mill had a head of 7.0 feet and the Dehne Mill 
10.7 feet. The Koch Mill had a 40 and a 48 inch Laffel turbine 
used for manufacturing flour and grinding feed. 

The r)ohne Mill has three turbines of 30, 40, and 48 inch diameter 
nil used to run a flour, saw, planing mill, and cheese box factory. 
This dam backs the water up to Horicon marsh. 
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lu case the Horieon Marsh Drainage project is authorized by the 
court, this dam will have to be removed. The dam at present is in 
great need of reconstruction, a large part of the dam having been 
carried away by a recent freshet and simply replaced by earth. Be- 
tween Hustisford and the railroad crossing near Ixonia the river is 
bordered for a long stretch by low lands and marshes and the total 
fall in this section of 45 miles is only 12 feet. 

Pipersville. — A mile east of Pipersville, however, the vailey narrows 
to a few rods with steep banks on either side. It seems certain that a 
ihead of ten or more feet could be cheaply developed at this point, 
though considerable flooding might result. 

Watertow7i Powers. — There are two dams located in the City of 
Watertown ; the lower, a masonry dam, located a few blocks above the 
Chicago, Milwaukee and St. Paul Railroad bridge and the upper dam, 
one and one-half miles above this. The bed of the river at both dams 
and probably for the entire distance between, is in the Trenton lime- 
stone. The upper dam, usually called the "Rough and Ready" dam, is 
built of timber witji masonry abutments. It is 250 feet long and de- 
velops a head of 9 feet. One 45 and one 55 inch turbine are installed, 
rated at 225 horse-power. This power is owned by the Watertown 
Electric Company and is used for electric light and power. As the left 
bank is low the present head represents the maximum head which can 
be developed. Indeed there have been some complaints of illegal flood- 
ing at times of high water. The dam is in a fair state of repair. 
The legislature of 1906-07 granted the owners the right to raise 
the crest of # dam 2 feet, provided all payment should be first made 
for all damage so caused. 

The lower dam was reconstructed three or four years ago, the present 
concrete dam replacing an old style timber structure. The present 
dam is 250 feet long and furnishes a hea<l of about 10 feet. This 
head cannot be increased as the dam backs the water to the dam above. 
The lower dam furnishes power to four different concerns two on each 
bank. On the right bank are located the Bee-hive and Box Factory 
owned by G. B. Lewis Company and the Globe Milling Company 
with installations of two 30 inch and two 40 inch turbines re- 
spectively. 

On the left bank are located the R. P. Koenig Company flour mill 
and the A. R. Weins Brush Company factory with an installation of 
60 inch and 30 inch turbine respectively. 
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The mills run 18 and the factories 10 hours per day. The owners 
report that for 8 or 9 months in the year the turbines develop their 
full power but that during the remainder of the year steam power 
has to be to a large extent substituted. For this purpose the above 
four mills have the following steam power: — The Globe Milling 
Company 200 horse-power; K. P. Koenig Company 85 horse-power; 
G. B. Lewis Company 225 horse-power, and the A. E. Weins Com- 
pany 25 horse-power. 

The head on the turbines is reported to vary between 12 and G 
feet. With water to the crest of the dam the head is 10 feet Com- 
plaints of illegal flooding by this dam have been made since the re- 
construction of the dam. 

Watertown is a growing city of 9,000 inhabitants. It is a trading 
center for a large and rich agricultural region. The city is on the 
main line of the Chicago, Milwaukee and St. Paul Kailroad between 
Milwaukee and St. Paul and also on the Madison branch of the same 
railroad. The city is also served by the Chicago and North-Westem 
liailroad between Beloit and Green Bay. Between Watertown and 
Lake Koshkonong, a distance of 29 miles, the river flows almost due 
south and with reduced windings. The river varies in width from 
150 to 250 feet wide, with banks sloping gently back to a height of 
from 10 to 20 feet. 

The total fall between the foot of the lower Watertown dam and 
Lake Koshkonong is only 18 feet of which only a third is used. 

Boomer's Dam, — One of the early charters for dams was that 
granted for "Boomer's" dam about one mile south of Watertown. The 
charter grants the right to a six foot head. At this point the banks 
are fairly high and no serious flooding resulted. The dam was allowed 
to decay many years a^'o but while standing, the power was used to 
run a small flour mill. Were it not for the cost of maintaining a dam 
here and the great fluctuations in the amount of water, especially the 
latter, this power, because of its nearness to Watertown, would be de- 
cidedly valuable. No tributary of importance joins the river between 
Watertown and Jefl^erson. 

Jefferson Darn. — This dam was built about 1842 by logs framed to- 
i^ctlirr with a nibble stone filling about 50 feet in width. The east en(J 
has a masonry wall 75 feet long and a little higher than the highest 
stage of the river. Adjoining this wall is a sluice gate 30 feet long, and 
then a crest of 150 feet longer. The head on the dam varies between 4 
and 6 feet with an average of 41/2- The power is usec^l for nmning two 
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mills, the Jefferson Flouring Mills owned by David Johnson and the 
Jefferson Woolen Mill owTied by Mr. Stoppenbach, the former own- 
ing live-eighths and the latter three-eighths of the flowage. Both mills 
are located on the right (west) bank, the woolen mill taking water 
direct from the dam while the flour mills are located on a mill raco 
about 500 feet long. The flour mill has an installation of four 50 
inch turbines rated at 160 horse-power, and the woolen mill two 56 
inch turbines, rated at 80 horse-iK)wer. The total actual horse-power 
utilized is reported to be 150 for 10 hours per day which is obtained 
throughout the year, except for a few days in the spring when pre- 
\mted by back water. 

The charter authorizes a head of 4 feet above high water so that it 
would seem possible to increase the present head by about 3 feet^ 

About 1,000 feet below this dam the Crawfish River joins the Rock 
River from the west increasing the tributary drainage area from 
1.100 to 1,890 square miles. Below the junction the river banks are 
lower. This compelled the building of the dam above the mouth in 
order not to overflow too much land. 

The river falls only 8 feet between the foot of Jefferson dam and 
Lake Koshkonong and flows through a wide, and, for much of the 
way, a marsh bordered valley. At Fort Atkinson, 8 miles below Jef- 
ferson, Bark River enters ifrom the east increasing the drainage 
area from 1,920 to 2.250 square miles. 

Between the foot of Lake Koshkonong and the mouth of the Cat- 
fish or Yahara River, Rock River breaks through the Kettle Range 
but not without increasing its gradient. The total fall from Lake 
Koshkonong to the state line a distance of 36.5 miles is 48 feet, 34 
feet of which has been developed by four dams. The entire length is 
charactiorized by moderately high banks and the absence of marshes. 

Indian Ford Dam, — This dam is locate^l about six miles below the 
foot of Lake Koshkonong and until 1905 was used principally to 
control the flow in the interests of the water powers below 
Rockton. The pondage proving inadequate to the demands made 
upon it by the lower mill owners, the property was sold to Mr. Pliny 
Xorcross, the ]>resent owner. The head varies between 6.5 to 4 feet 
with an average of 6 feet. Part of the power is used to nm a flour 
mill at the dam. This power is conducted electrically to Janesville and 
used to augment the city electric plant. Three 48 inch turbines are in- 
stallefl used with full gate at night, and from ^/4 to Y2 opening during 
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Fig. 16.— Location of JanesviUe dams. 
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the day. Attention has been called elsewhere to the fact that this dam 
could be raised much higher, except for the flooding that would result 
ground the shores of Lake Koshkonong and above. Even a raise of a 
few feet would greatly assist the water-powers below in increasing the 
ix;ndage for use in time of low water. 

Janesville Powers. — Janesville, a city of nearly 14,000 population, 
is the natural trading center of Rock County. The city enjoys excep- 
tional railroad facilities. Both the Chicago, Milwaukee and St. Paul 
and the Chicago and Xorthwestem Railroads have north and s^mth as 
well as east and west lines intersecting at Janesville. Fig. 10 shows 
clearly the location of the Janesville dams. 

Rock River makes an abrupt turn in the city of Janesville from a 
south-easterly to a due west direction. In the accompanying map it 
will be seen that there are two dams ; one near the heart of the city 
and the other about one and one-half miles below, near the limit of the 
city. The upper dam, knowTi as Ford's dam, has a head of 8 feet 
and IS shown in Plate LI. 

When the original improvements were made at the upper or Ford 
dam, the power was estimated to be 13,309 "inches" of water under 
head of 4 feet, which was the original height of the dam. There have 
been a number of changes in ownership during recent years due to 
a concentration of same in the Janesville Electric Company but at 
present the water at Ford's dam in Janesville is owned as follows : 



Fir it Wat^. 



Second Water.., 
Third Water . . 
Fourth Watet.... 
Ftrth Water ... 

Sixth Water 

Seventh Water.. 

Hight Water 

J^inth Water 

tenth Watet 

f:Uventh Water. 



Twelfth WaUr . 



Thirteenth Water., 
t'ourteenth Water. 
P'tfteenth Water . 
IStrteenth WaUr . . 



Seventeenth Water. 



JaDesvillA Ele . trie Co 

H.& v. P. RiohardsoD 

Blodfrett MUlioff Co 

H. & v. P. RiehardioD 

Janesville Electric Co 

JanesTille Sash and Door Co., 

Blodfrett MUliQff Co 

JanesTille Electric Co 

JauesTille Electric Co 

JanesTille Electric Co 

JaDesville Electric Co 

JanesTille Electric Co 

H. & v. P. Richardson 

JanesTille Electric Co 

Blodgett MllHoff Co 

JanetTi lie Electric Co 

JaoesTille Electric Co 

JaDesville Electric Co 

JanesTilie Electric Co 

JanesviUe Sasti & Door Co... 

Janesville Electric Co 

Janesville Electric Co 



4,100 iq. in. 

400 ** '* 

200 " " 

200 ** '* 

550 •' »» 

209 " »• 

1,000 •• '• 

500 •♦ •• 

50 " '• 

740 " " 

350 •* •' 

400 *• " 

200 " •' 

66>5 '* ♦• 

500 •* " 

166«a " " 

1,338H •* " 

100 •' •' 

38Vi *' " 

250 '• •• 

83H •' •' 

1,599« " *' 



500 sq. in. of water belongintr to Thomas Tappin has lapsed. 



wr!roNsm survey 
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FORDS DAM. ROCK RTVKR AT JANESMLLK. 
HiKh water. lUuil. S fiit. 




FORDS DAM. ROCK RIVKR AT JAXKSVILLE. 
Low water. 
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This measurement is in square inches of water under a 4 ft. head 
and is reduced to the amount of water to give the same power under 
a 7 ft. head, for the actual measurement. One square inch of water 
under the 4 ft. head is figured as equal to 6.68 cu. ft. of water per 
minute. 

Engineers familiar with the river state that the normal flow of 8 
months of the year is 750 second feet and that the ordinary low water 
flow is only 200 second feet- An explanation for so small a mini- 
mum flow is, that this is due to the fact that the river is flowing be- 
low Indian Ford in an old filled valley, the gravel having been found 
to extend to a depth of 300 feet. It seems reasonable to suppose that a 
large proportion of the total waters discharged are found in this under 
flow, and that the apparent river flow suffers most of the fluctuations 
following precipitation thus causing an increased ratio between the 
waters discharged by the river in the high and low water months of 
each year. 

It will be noted that the ownership of the water power is in the 
hands of four companies, two of which, the Janesville Electric Com- 
pany and the i^ew Doty ^Manufacturing Company, are located at the 
dam on the right and left banks respectively. The remaining water 
power users, the Jeffris Company and the Blodgett Milling Company, 
are located on a race about 1,500 feet long adjacent to the right (west) 
bank of the river. These plants will now be briefly described : — 

The Janesvillo Electric plant was fully described in an article pre- 
pared by Professor D. C. Jackson and published in the August num- 
ber f'i. the Electric Age UKXI. The following is largely condensed 
from this article, jilthough a personal examination of this dam was 
made. 

The Janesvillo E'ectric (Vnnpany secured the greater part of the 
water rights at the Ford dam by purchasing a cottiin factory, which 
was t^^rn down and the pres(^nt substantial j)lant with its re-enforced 
concrete j^ensrocks was com])leted in 1900. The water wheel equip- 
ment consists of 4 new wheels rated at 148 horse-power each, and 2 
old wheels rated at 100 horse-power each. The four are arranged to 
drive n])on a main horizontal shaft while the two drive an independ- 
ent shaft. 

The same company owns power plants also at the Monterey and 
Fulton dams. 
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Tlie New Doty Jilanufacturing Company have one 50 inch wrsixie 
rateci at 50 horse-power used to run a Machine Shop and Foundry. 
'Ihe company has no auxiliary steam power. A statement of its 
waier rights will be found elsewhere. 

The Blodgett Milling Company have three old style 60 inch tur- 
bines rated at 295 horse-power but whose actual horse-power as em- 
ployed is about 05 horse-poWer used in the milling of rye and buck- 
wheat flour. The mill runs 24 hours per day. The Company have 
one st^^^am engine of 100 and one of 150 horse-power. 

The Jeii'ris Company manufacture sash doors and interior finish- 
ings and for this purpose have one 48 inch turbine rated at 33 horse- 
power as well as one steam engine of 40 horse-ix>wer. The Mill form- 
erly ran ten hours daily, at the present time it is idle. A statement 
of the water rights of this company appears elsewhere. 

Monterey Dam. — This dam is located in the southern part of 
Janesville near Center Street. Two views of the dam are shown in 
Plate LII. It is chiefly of timber construction, extending under 
Center Street from the left bank and then continuing down stream, 
coimecting with the side of the mill race. The latter is nearly a half 
mile long. While the head at the dam is only 6 feet, at the end of the 
race it is about OVo feet. The left bank is stee]> and bluffy, while the 
right bank stretches away in a broad flat, affording fine opportunities 
for utilizing the power. There has be?n a good deal of litigation in 
the past in connection with the ownership of the power. At present 
the water at Monterey plant is owned as follows : — ^ 



Owners. 



Janesville Woolen Millf 

Janesville Electric Company 

Janesville Woolen Mills 

Bower City Light and Power Company 

Janesville Woolen Mills 

Janesville Electric Company 

Chicago and Northwestern Railroad Company 

Janesville Electric Company 

Bower City Light and Power Company 

Janesville Woolen Mills , 

Bower City Light and Power Company 

Janesville Electric Company 

Janesville Electric Co. own all of the residue of said water power 

» Authority is William B. Jackson, M. E 



Water rights. 



First 

. Second..., 
. Third 
.' Fourth... 

J Fifth 

. Sixth .... 

Seventh . . 

Eighth... 

Ninth.... 

Tenth .... 

Eleventh . 

Twelfth .. 



Square inches 
of water. 



775 
725 
200 
400 
425 
450 
200 
4,504 
300 
600 
200 
200 
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MONTEREY DAM. JAXESVILLE. ROCK RIVER. 
Head, 9J feet at Plant. 
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These square inches are figured on the basis of water under a head 
of 4 feet. It will be seen that the power is in the hands of practically 
three concerns, but only two of them are now using their power. 

Janesville Woolen Mills are located near the upper end of the mill 
race. The actual power used is about 45 horse-power but the nominal 
power is much more. The turbine equipment is old and out of date. 

The Janesville Electric Company have one of their three power 
plants located at the lower end of the race where they have installed 
three 60 inch turbines and one 40 inch turbine rated imder a 9 foot 
he^d at 350 horse-power, formerly used in a cotton mill at this point* 
The company are making extensive improvements at the present time 
and will soon have installer! two new 250 horse-power turbines with 
concrete penstocks ; and a plant othei'wise modernized so that the full 
power may be economically utilized. This company also have a 350* 
horse-power Corliss engine as reserve power. 

A fair amount of storage is created both by this dam and the Ford 
dam above, so that advantageous use may be made of the water for 
the variable loads of the lighting company. 

Beloit Powers. — Beloit is situated just north of the Illinois line. It 
is a city of over 11,000 population, and is the chief . manufacturing 
center of the Kock River valley, a condition due in no small measure 
to the possession of the best single water power on the river. The city 
has excellent shipping facilities, being served by both the Chicago, Mil- 
waukee and St. Paul and the Chicago and North-Westem Railroads. 

The city is built on both sides of the river, but the larger number . 
of factories are located on the right or west bank, a fact due to the 
t<Jii>ogi'a))hv. The water power situation can be best understood from 
the map shown in figure 17. 

The dam extends straight across the river one block below Grand 
Av(». The i^lam was originally constructed in 1842, of riprap, with 
a wooden apron on the lower side for a distance of 250 feet from the 
east bank and connected with an embankment projecting from the op- 
posite bank. The high water of 1881 washed away the embankment 
. and *>0 feet of the dam proper. It has been rebuilt several times, the 
last time in 1903, when by use of a reinforced concrete core 290 feet 
lon«: the dam has been rendered very secure. The dam rests upon 
grave], which is here 300 feet deep, so that, as in the case of Janes- 
ville (lam, the loss of water due to seepage must be very large. This 

20 ■ . - 
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Fig. 17.— Map ot Helolt water power8, 
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fact may explain in part at least the extremely small amount of low 
water discharge. The drainage area above Beloit is 3,500 square 
miles which should produce a low water flow of not less than 700 sec- 
ond feet. No long time records of the discharge of this river have 
been ]nade, but competent engineers, who are familiar with the river, 
state that the low water flow is but little over 200 second feet. 

The causes for so small a minimum flow have been the subject of 
an investigate* jn by the Ignited States Bureau of Forestry^ to which 
the reader is referred for a more complete discussion than the limits 
of this report make possible. 

All tJie power is owned by the manufacturers who form a chartered 
ccaiipauy and all expenses incurred for repairs are assessed upon the 
members in i)r<>iportion to the interest held by them. 

As in the case of the Janesville dam, the first dam was built with 
a head of 4 feet and the power developed was estimated as 13,333 
"inches" of water under a 4 foot head. The charter of the company 
authorized a head oi 8 feet and this is the head now normally devel- 
oped. Back water very rarely interferes with the head. 

lender the old system of estimating the power on the basis of 
13,333 "inches" of water, the mills were drawing more than their 
just ])roporti(m of water, because they took it under a head of 7 
feet instead of 4 feet. On this account the power was divided into 
800 "shares", each share being equivalent t-o 16 2-3 inches of water 
under a head of 4 feet. These shares were distributed among the 
members in proportion to the number of "inches" held by each under 
the old contract. Now one share means one eight-hundredth of the 
flow of the river. There were some who held "preferred claims," 
but these being in part relinquished, and in part- bought off, all the 
powers were placed on an equal footing. 

> See Bulletin 44, Bureau of Forestry, by G. F, Schwarz. 
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There have been many shifts or sales of the Water rights in the 
past twenty years but at present (1906) the ownership is as follows: — 



1 . Parrett Manafacturing Compaiiy 

2. Beloit Electric Company 

8. Beloit Water Works 

4. Berlin MachiDe Works 

5. C. O. Warner, Plaining.... 

6. R. J. Dowd Knife Works 

7. N. B. Gaston A Sons, Scales 

8. Jnlias Flint. Star Flonr Mill 

9. C. H. Beasley A Company, Machine Shop 
10. Beloit Iron Works, Machine Shop 

Total 



Inches. 



13.340 



Shares. 



3,900 


234 


3,333"^^ 


200 


2,100 


128 


940 


56 


200 


12 


983H 


59 


888H 


28 


500 


30 


500 


30 


500 


30 



800 



The first two companies take their power directly from the pond, 
but the remaining firms are located on the race and are shown on the 
map. 

TEIBDTARIES OF THE KOCK EIVEE. 

For a river of its size, the tributaries of Rock River are of much 
less importance than would be expected. Their gradient, except in 
their extreme upper headwaters, is but little more than the parent 
river. With few exceptions, the dams have very moderate heads. In 
many cases, the dams have been abandoned because of the greater value 
of the submerged land for farms. 



OcoNOMowoc River. 

This is the first tributary of much size. It rises in Fries Lake at 
an elevatioai of about 950 feet above the sea. After a course of 30 
miles, in w^hich it traverses five of the larger lakes in Waukesha 
County and falls 120 feet, it joins Rock River about seven miles 
southeast of Watertown. In the lower ten miles of its length, iu 
fall is only 20 feet. Xo dams are located in this part of the river. 
The following table gives the profile of the river in some detail, while 
a tabulated statement of the developed water powers may be found 
on page 317. 
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Profile of OconomotDOC River, 





Htation. 


Distance. 


Elevation 

above 
sea leveL 


Descent Between 
Points. 


No. 


From 
mouth. 


Between 
points. 


ToUl. 


Per mile. 




Source, Fries Lake 

Monoh<MtR t 


Miles. 

0.0 
6.5 
9. 
U.7 


Miles. 


Feet. 

950. 4: 

940. 

807. 

880.7 

87D. 

881. 

861. 

860.4 

852. 

852. 

830. :4: 


Feet. 


Feet. 


5.6 
3.5 
2.7 


10. 
48. 
16.3 
10.7 

9. 

0. 

0.6 

8.4 

0. 
22. 


1.9 




North Lake 


12.3 




nnflAt- T^kA OkniiphPA 


6. 




Outlet Lake Oknachee Tall Bace 

Oconomowoc L'ike, Inlet 

Oconomowoc Lake, Outlet 

Fowler Lake 




15. 

16. 

18. 

18.2 

20. 

80. 


3.8 
1. 
2. 
0.2 
1.8 
10. 


2.7 

0. 

0.8 




Lac La Belle, Inlet 


42. 


10 


Lac La Belle, Outlet 


0. 


11 


Mouth 


8.2 









Authority: 1 and 2, United States Geoloflrical Survey topographic map. 3-10. levels 
run by L. S. Smith in 1998 for the Wisconsin Geological Survey. 

Crawfish Eiver. 

Crawfish Kiver has a drainage area of 790 square miles, located 
in the Northwestern part of the Eock River valley. For practically 
it« entire length of 60 miles, it flows through a rich agricultural 
country with low banks and many marshes. Its total drainage area 
is 800 wjuare miles. 

At present, the only dams are located at Columbus and Danville. 
The tributaries of this river are more important power producers 
than the main river, especially Beaver Dam Eiver. 



Bfaver Dam River." 

This river rises in Fox Lake, near the northwest corner of Dodge 
County, at an elevation of 895 feet above the sea. It joins the 
Crawfish River at Mud Lake, near the southwest comer of same 
county. Its total length is 35 miles, including 8.2 miles, between 
the outlet and inlet of Beaver Dam Lake. Between the water sur- 
face of Fox Lake and the river at the Chicago, Milwaukee and St. 
Paul Railway crossing, southeast of Reeseville, the river falls 112 
feet, an average of 3.6 feet per mile. 

The total drainage area above its mouth is approximately 310 
square miles. Fox and Beaver Dam Lakes are really mill dams and 
cover approximately 12 square miles. They greatly assist the water 
power by storing up the storm waters. 
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The following profile was prepared from an accurate survey of 
the river between Fox Lake and Leipsic. 

Profile of Beaver Dam River. 



No. 



Station. 



Source in Fox Lake 

Fox Lake dam; crest 

Fox Lake dam; foot 

Beaver Dam, Inlet 

Cotton Mill, Outlet of Lake: 

crest of dam 

Cotton Mill, Outlet of Lake: 

below dam 

Upper Woolen Mill, ab'^ve dam 
Upper Woolen Mill, be^ow dam 
Lower Woolen Mill, above dam 
Lower Woolen Mill, below dam 

Leipsic Dam, above dam 

Leipsic Dam, below dam 

One balf mile below Leipsic 

Dam 

C, M. & St. P. crossing, 

Reeseville 

Month of River 




Authority: Levels run by Cooperation State and Federal Survey in 1906, except No. 
14. The datum is that furnished by the C, M. & St. P. Ry. 

Fox Lake Power. — Between Fox and Beaver Dam Lakes there is 
a fall of 22 feet, 12 feet of which is developed by a dam 175 feet long, 
located in the city of Fox Lake, and 1.5 miles from the lake. The 
water in the pond is practically the same elevation as Fox Lake. 

Tho head varies from 13.2 feet in spring to 11.5 feet in the fall. 
One 20 inch and one 24 inch turbine are in8talle<^l, rated at 100 h. p. 
under a 12 foot head and used to run a grist and flour mill. Tho 
actual power developed is stated by the owners to be 50 h. p. 

On the right bank and below the dam is located a stone monument 
set some 40 years ago to limit the legal head. Its elevation is 795.1 
feet. Between the foot of this dam and Beaver Dam Lake, there U 
a fall of 10 feet, but a good dam site is lacking because of low banks. 



Beaver Dam Powers. 

Three dams, with an aggregate head of 29 feet, are located in the 
city of Beaver Dam, furnishing power to one cotton and two woolen 
mills. 
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The Beaver Dam Coiton Mill dam is located at the immediate out- 
let of the lake near the junction of Mill and Madison Streets. Its 
length is 330 feet^ including the dyke and spillway. The lawful 
head is IOV2 "^^^U hut it varies from 10.7 feet in spring to 8.7 feet 
in the fall. On September 25, 190G, the head was 9.4 feet. Beaver 
Dam Lake is an artificial lake of about eight square miles area made 
by the cotton mill dam. The dam was originally constructe<l of rub- 
ble masonry, the walls having a thickness of about four and one-half 
feet. In 1878 it was rebuilt of ashlar masonry in a very stable way. 
Previous to 1882, the wat-er power was used to run a flour mill. The 
])re8ent cottun mill was constructe<l in 1883. The president of the 
Beaver Dam Cotton Mill is Mr. E. C. McFetridge. 

The installation consists of three 44 inch Victor turbines. The 
company rej)ort an actual power of 150 h. p. Steam power is also 
used to the extent of 200 h. p. The company has kept a record of 
ihe height of water in the race since 181)4. 

Upper Woolen Mill. — One quarter of a mile below the cotton mill 
is located the upper woolen mill dam. This dam is 160 feet long 
and is built of 10x12 inch timbers. The head varies between 10 and 
11.5 feet, but on September 25, 1900, was 11.1 feet. 

Formerly three 45 inch turbines were installed, but since 1894, 
only one rated at fidl gate at 150 h. p. has been nsed. The owners 
state that this turbine actually delivers only 95 h. p. This woolen 
mill is run entirely by water power. The president of the company 
is Mr. ^I. A. Jacobs. 

Previous to 1898, a grist mill was also run by water from this 
dam, using a fiO inch turbine under a 10 foot head. This mill is 
now using only steam ]>ower. 

Lower Woolen Mill. — The third dam is located 2,300 feet below 
the one just described, owned by the Beaver Dam Woolen Mills Com- 
pany, of which E. C. McFetridge is president and John T. Smith is 
tn^asurer. The woolen mill is located about 450 feet below the dam 
on a mill race about 1,000 fe<»t long. This dam is about 400 feet 
long and 8 feet high. 

The h(^4id varies between six and ten feet but is usually eight to 
nin(» and a half feet. At the time of the survey the head was 8.3 
feet. One 00 inch turbine, rated at 103 h. p. is installed, but the 
actual developed power is given as 50 h. p. The company have also 
one 90 h. p. steam boiler. The mill runs ten hours per day. 
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Between the foot of the lower Woolen mill at Beaver Dam and the 
Leipsie dam, a distance of two and three-fourths miles, the river has 
a fall of 17.4 feet. Formerly the greater part of this fall was 
utilized by two dams, but at present the dams have been allowed to 
go to ruin. 

Leipsie Dam. — This dam is owned by A. X. Grant. The head on 
the dam varies between 4.5 and 7.75 feet, but at the time of this sur- 
vey it was six feet. One 40 and one 35-iuch turbines are installed, 
rated at 83 h. p. ; but reported to actually develop at usual gat^ open- 
ing only 40 h. p. This power is used to run a grist ^ill. 

In the 16 miles of river between Leipsie and the Chicago, Milwau- 
kee and St. Paul Railway crossing south of Eeeseville, the river has 
a fall of 37.6 feet, the greater part of which is located between 
Leipsie and Lowell. 

One abandoned dam site is located in the southeast quarter of 
Section nineteen. Township eleven North, Range fourteen East, at a 
point only 3,000 feet below the Leipsie dam. There is a fall of 8.1 
feet in this distance. It seems probable that an additional dam 
could be constructed between Leipsie and Lowell. 

Lowell Dam. — At tjiis dam one turbine rated at 60 h. p., imder a 
head of 11% feet has been installed and is used to run the Enterprise 
Holler Mills. The owner, Mr. George O. Pease, reports that for every 
day in the year he has not less than three times as much water as he 
can use. 

This is the last df»m on this river. 

Bark River. 

Bark River rises in the southern part of Washington County in a 
small lake of same name. Its drainage area is 460 square miles. 
After a very circuitous course of 50 miles, it joins Rock River at 
Ft. Atkinson. Bark and Oconomowoc Rivers flow practically 
parallel to each other and only two to five miles apart for the upper 
half of their length. This river has a total fall of 100 feet or, 3.8 
feet per mile, 100 feet of which is found in the 20 miles above 
Crooked Lake. Like the Oconomowoc, Bark River drains eight or 
more large lakes, four of which are simply expansions of the river. 
The following table gives a profile of the river, while the table on 
page 317 contains a statement of the powers located on the river. 
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Profile of Bark River, 



So, 



1 

2 
8 

4 

5 

6 

7 

8 



10 

11 

12 

13 

14 



StatloD. 



Source in Bark Lake 

One mile above Merton 

Merton 

Hartland, above dnm 

JlartJand, below dam 

Lake Nagawicka 

Delafleld, above dam 

Delafleld, below dam 

Lower Dam; above 

Lower Dam; below 

Upper Nehmabin Lake 

Crooked Lake 

Utica 

Two miles west of Dousman 

C. M. & St. P 

Mouth of River 



Distanee. 


£levatioD 

abo?e 
tea Itovel. 


Descent Between 
Points. 


From 
mouth. 


Betweeu 
points. 


Per mile* 


Total. 


Mi.es. 


Miles. 


Feet. 


Feet. 


Feet. 


0.0 




970. ^ 
948. 






8.0 


8.0 


22.0 


2.7 


9.0 


1.0 


940. 


28.0 


8.0 


13.0 


4.0 
0.2. 
2.8 








18.2 


900. 
890. 






16. C 


10.0 


8.6 


18.^ 


2.0 


889.7 


.8 


1.5 


18.C 




832.7 

881. 4: 


7. 
1.7 




10.0 


1.0 


1.7 


19.0 




870.54: 
SOO. 


10.5 




19.5 


0.6 


1.6 


8. 


20.4 


0.9 


867.6 


1.4 


1.6 


23.9 


3.5 


851. . 


16.6 


4.0 


26.0 


2.1 


841. 


7.0 


8.4 


50.0 


24.0 


780. 


64. 


S.6 



Authority: 1-8, United States Geolofricai Survey, Topogrraphlc Map: 5 and 18. Rail- 
road Elevations: Remainder, Wisconsin Geological Survey. Levels run by L. S. Smith 
In 1898. 



Catfish Eiver. 

Tho Indian name for this river is Yahara. The river rises a few 
miles north of Madison on the divide between the Rock and Wis- 
consin Rivers. The river has a total drainage area of 530 square 
miles and a length of about 40 miles. In the upper half of its course, 
the river expands into four large lakes whose total area is about 60 
square miles. These lakes have a decided steadying effect upon its 
flow, adding greatly to the value of the water power below. Between 
Lake Meiidota, or Fourth Lake, and the mouth of the Catfish, the 
river has a fall of 78 feet, 71 feet of which is concentrated in the 
lower 20 miles of its length. In this distance, there are four dams 
with a total head of 48 feet. 
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A fairly cx^inplete profile of the river is shown in the following 
table: 

Profile of Catfish River, 



No. 


Statiou. 


Distance. 


Eleva- 
tion 
above 
sea level. 


Descent between 
points. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


1 


Mouth of river 


Miles. 

0.0 

1.5 


Miles. 


Feet. 

772. 
772.5 

788.9 
801. 

818.5 

830.6 

830.8 

840.4 

843. 

843. 

844. 

844. 

845. 

845. 

849. 

S49. 


Feet. 


Feet. 


9 


Fulton, below dnm 


1.5 


22. 

16.4 
12.1 

17.5 
12.1 
0.2 
9.6 
2.6 
0.0 
1.0 
0.0 
1.0 
0.0 
4.0 
0.0 


1.2 


^ 


Fulton, above dam 




4 


Stebbenville 


C.5 


5. 


2.4 


5 


Dunkirk: 

Tall race 


4.4 




Crest of dam .. . 


10.5 
14.5 


4. 

3.5 




6 


Stouffhton, below dam 




7 


Stouffbton, above dam 




8 


Lake Kegonsa, outlet 


19.5 

25.1 
27.1 
28.6 
31.5 
32.5 
36. 


5. 

2.5 

3.1 

2. 

1.4 

3. 

1. 

8.5 


0.5 


9 


Lake Kegonsa, Inlet 


0.0 


10 


Lake Waubesa, outlet 


0.3 


n 


Lake Waubesa, Inlet 


0.0 


1? 


lake Monona, outlet 


0.7 


IS 


Lake Monona, inlet 


0.0 


14 


Lake Mendota, outlet 


4.0 


15 


Lake Mendota, Inlet 


0.0 









Authority: 1, United States Engineers. 2-7, sun-eyed by E. Hain, ba.«4ed on (^hioago, 
Milwaukee and St. Paul Railway datum. 8-15, United States Geological Survey Topo- 
graphic map. 



Water Powers. 

Fulton, — The first dam is located at Fulton, about one mile above 
the mouth of the river, and owned by the Janesville Electric Company. 
The company have installed three 39 inch turbines under a head of 
10.5 feet and rated at 250 h. p., with a 150 K. W. three-phase gen- 
erator. This power is used by the company to help out on the peak 
loads of the company.'s plant at Janesville and runs on an average 18 
hours per day. A small generator is also installed in this power house 
for the purpose of assisting in the lighting of the city of Edgerton. 

Stehhin.sriUe, — The second dam was located at Stebbinsville, about 
six miles by river above Fulton. This property is oAvned by S. P. 
Stebbins and Mrs. Wm. I. Tilley. The dam formerly develojx^d a 
head of about nine feet, but the center one-third was carried away by a 
freshet in 1904 and has not been rebuilt. The power was formerly 
used to run a flour and grist mill with three run of stone. 

Dunl'irl-. — Four miles, by river, above Stebbinsville is located the 
next dam at the village of Dunkirk. Five turbines are here installed 
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iiiidor an average head of 11.6 feet, rated at 290 h. j). The wheels are 
of old stylo and probably do not develop more than 200 actual horse 
power. The owners of this power, Lynn Brothers, have leased same 
for ten years to the city of St^ughton for the puri)ose of lighting 
the city. A steam turbine of 150 h. p. is in use for this purpose 
also when the water power is not in use. The city of Stought<Jn has 
tin option to purchase the ])ower plant- for $10,000 at the completion 
of its lease. 

SioiKjhton, — The last dam is located in the city of Stoughtcm and 
is owned by C. L. Dearborn. Three turbines are installed under an 
average head of nine feet and used to run the Stoughton Flour mill. 
The mill nms 10 hours per day and has no steam j>ower. 

Madison, — One of the earliest powers to be developed in this region 
was the power at the outlet of Fourth Lake or Lake Mendota. For 
many years, a dam at this point developed a head of five feet and was 
used to operate a flour mil" In 1898 the city of Madison purchased 
the flooding privlege, intending to use the power for a sew^^rage pump- 
ing plant. This, however, has never been done. The city engineer 
uses the dam to regulate the stage of water in lakes Monona and 
IMendota, the water l>eing drawn down in the fall and winter so as 
tr) store up the excess water of spring. A concrete k >k has been in- 
stalled at the dam site so as to allow the passage of boats between the 
adjacent lakes. 

In addition to the above, small grist mills are located as follows : 



Location. 


Stream . 


Owner. 


Head. 


Purpose. 


Sec. r. T. 8, R. 10 E 


Token Creek. ... 

Token Creek 

KoslikononffCr'k 
Spring Creek 


Chas. Elies 


Head. 

11 
7 
9 

14 


Qrist mill. 


Rockdale 

Waanakee 


Wm.Zish 

Rockdale Roller Mill 
W. H. Hodge . 


Grist mill. 
Grist mill. 
Gristmill. 



CATFISH lilVER AT MADISON, WIS. 



This station was established December 18, 11)02, by L. R. Stock- 
man. Tliv gage is located on the lower side of the ifain Street 
Bridge. An additional gage was maintained a few blocks away at 
the outlet of Lake ^fendota, in order to keep a record of its watier 
surface. Both gages are plain staffs, graduat-.^l to feet and tenths. 
That on the bridge was nailed to the middle pier. Both gages were 
read once daily by Jantes Mackin. The channel is straight both 
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above and below the station for over 1,000 feet; it has a width of 
55 feet and does not overflow. The flow is sluggish and is aifeeted by 
back water from Lake Monona. 

Bench mark "No. 1, elevation assumed 1,000 feet, is the water table 
at the northwest comer of Williamson and Water Streets. Bench mark 
No. 2, elevation 1,004.46 feet, water table at the west comer of Haus- 
mann's malt house. The l7*foot mark on gage at Main Street 
Bridge has an elevation of 992.15 feet. The 16-foot mark on gage 
in Lake Mendota has an elevation of 997.27 feet, or 7.19 feet below 
bench mark No. 2. The 16-foot mark at the dam is 6.12 feet above 
the 16-foot mark of Main street gage. 

This station was discontinued August 4, 1903. 

Discharge medsurementa of Catfish River at Madison, Wis., in 1909. 



Date. 



Janaary 8 ... 
January 27... 
February 23 . 

March 30 

AprU 18 

July 21 



Hydrojrapher. 



Gaffe 
height. 



Discharge. 



L. L. Rtockmau., 

do 

do 

do 

do 

E E. Murphy 



Feet. 


Secoad-feet. 


14.20 


a53 


14.10 


en 


13.95 


58 


15.00 


197 


14.85 


174 


l.-S.M 


35 



a Partly frozen. 



Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1902, 





Day. 


Dec. 


Day. 


Dec. 


Day. 


Dec. 


18 




13.9 
18.9 
13 9 
18.9 
13.9 


23 


14.00 
14.10 
14.10 
14.30 
14.60 


23. .. 
29,... 




14.30 


19 


23 




14.30 


20 


25 

26 

26 


30... 
81... 





14.30 


21 




14.30 


22 











Mean daily gage height, in feet, of Catfish River at Madison, Wis., for 1903, 



Day. 



Jan. Feb 



Mar. 



Apr. 



May. 



Day. Jan, 



Feb. 



Mar. Apr. May 



] 

o 

3 
4 

5 

6 
7 
8 
9 

10 
11 
1? 
13 
14 
15 

ir, 



14.10 
U.IO 
14.10 
14.10 
14.10 
14.00 
14.00 
14.00 
14.10 
14.10 
14.30 
14.20 
14.20 
14..« 
14.30 
14. .W 



14.00 
14.00 
14.10 
14.30 
14.20 
14.20 
14.20 
14.10 
14.10 
14.10 
14.10 
14.10 
14.00 
14.00 
14.00 
14 10 



14.00 
14.10 
14.10 
14.30 
14.30 
14.30 
14.30 
14.30 
14.60 
14.00 
14.70 
14. SO 
14.70 
14.80 
14.70 
14. 7D 



15.00 


14.30 


15.00 


14.55 


15.00 


14.50 


15.00 


14.50 


15.00 


14.50 


15.00 


14.60 


14.90 


14.60 


14.90 


14.65 


U.80 


14.70 


14.80 




14.30 




14.90 




14.90 




14.90 




14.90 




14.00 





17 
IS 
19 
20 
21 
2? 
23 
24 
2o 
26 
27 
28 
99 
30 
31 



14.80 
14.30 
14.30 
14.30 
14.30 
14.30 
14.30 
14.30 
14.30 
14.20 
14.20 
14.20 
14.10 
14.10 
14.10 



14.10 
14.10 
14.10 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 



15.10 
15.20 
15.30 
15.30 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.10 
15.10 
15.10 
15.10 
15.00 



14.90 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.90 
14.80 
14.70 
14.65 
14.65 
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Water powers on the smaller tributaries of Rock River. 



No. 


Location. 


Stream. 


Head, 


H. P. in- 
stalled. 


Use. 




Brodhead 


Sugar River 


11 

7 
12 

9 

8 

■9'*' 
7 

8 
8 
4 

8 

15 


120 

50 
100 
100 

50 
Abandoned .. 

36 
160 

40 
100 

50 
190 

14 


Flour, liffht, plow factory 
Orist and woolen mill6 




Attica 


Little Sugar River.. 
Wolf River 




DaytoQ 


Mill nnt in use. 




Belleville 


Electric liirht and flour 


8 


MoDticelio 

New Glarus 

MooDt Veroon 

Albany 


Grist mill. 
Grist mill not used, 
('rist mill and feed. 
Grist mill and woolen ' 




Gratiot ^ 

Darlinffton 


mUl. 
Grist mill 


9 
10 


Pecatonica,w. br'nch 

Token Creek 

Koshkonong Cieek.. 

Allen's Creek 


FeedmiU. 
Feed mill . 


11 


Darlington 


Electric lisht and button 


1? 


Calamine 


factory. 


18 


Martin 




u 

15 


Token Creek, 8. 5, 

T. 8, R. lOE 

Rockdale 


11 

8.5 
12 


25± 
75 
50 
Dam removed 
33 

106 

75 


Flour mill. 
Flour and feed. 


IB 


Cambridge 


Grist and feed. 


17 


EvacitviJle 


Power not used 


18 
19 


Sbopiere 

Delavun 


Turtle " 

Whitewater Creek!*..' 

Outlet Delavan Lake 
Bass Creek 


5 

"12 *"* 
9 


Flour mill. 


20 
21 
22 


Whitewater 

Whitewater, above 

Sec. 20, T. 2 N., R. 

16E 


Power abondoned. 


?3 


Afton 

Avon 






Flour mill 


?4 


Sugar " 








?fi 


Fremont 

Neosho 


Rubicon River 








W 


Rubicon 


10 
12 
10 
18 
9^ 
13 


40 

2\ 

80 

78 . 

20 


Grist mill. 


?1 


Savlesville 




28 


Marshall 


Waterloo Creek 

Rubicon River 

Scnppernong Creek.. 
Oconomowoc River . 
Pecatonica River 


.( i 1 


29 


Hartford 


Flour mill. 


30 


Dou^man 


Feed mill. 


31 
3? 


Stone Bank 

Dili 




M 


1 Albany 


Sugar River 

Dodger Creek 

Pecatonica Ri^er — 
Scuppemong River. . 
Bark River 


8 

7V4 

lOH 

15 
10 


60 
42 

50 
50 
.50 


Linen mill. 


34 

35 


BianchardvUle 

Argy le 


Planing roUl. 
Feed mill. 


36 


Palmyra 


Rye flour and feed. 
Flour and feed 


37 


Merton 


38 


Hartland 




Not used . 


39 


Delafleld 

One mile West of 

Delafleld 

. Rome 

Rome 

1 Waterloo 

Mayville 


i . It 


7 
19!i 

« !■ 

10 
12 
11 
10 

6Vi 
9 

9yi 


rio 

70 
50 

120 
75 

125 


Flour mill 


40 


II .1 




41 


.1 11 


Saw mill . 


42 
43 
44 


Waterloo Creek !..!.. 
E.Branch Rock River 

E.Branch Rock River 

Crawfish River 

Bark River 


Roller mills. 
Flour and feed. 
N. W. Ironworks. 


45 


Mavvilie 




46 

47 


Kekoskee 

Waapun 


57 

50 
70 


Gristmill. 
Kiour mill. 


48 


Darnville 


Rye flour and feed. 


49 
*iO 


Columbus 

Hebron 

Sullivan 

LakeMUls 

2mi. W.of Milford 
Johnson Creek. . . 

Alderly 

North Lake 

Outlet L.Okouchee 

Oconomowoc 

Fall River 

Elba 

Waterloo 

Marshall 


Flour and feed. 
Feed mill; »aw mill. 


51 








Feed mill : flour mill. 


52 


Rock Creek 


9 


43 


Flour mill. 


53 






54 


Spring Brook 






Creamery. 
Gristmill. 

Flour mill. 


55 
56 
57 

58 


.\shippan Creek 

Ocunomowoc River.. 

Crawfish River 

Waterloo Creek. *..!!! 


14 
10 
10.7 
8 
13 
11 
10 
12 


55 
31 


59 
60 
61 


100 

60 


Grist mill. 

Electric light and feed. 


6*> 




Grist. 
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FOX RIVER. 



Drainage and Fall, — Fox river, a tributary of Illinois river rises in 
the northern part of Waukesha County and flows southward through 
Kacine and Kenosha Counties. The total drainage area in Wisconsin, 
(1,000 square miles) has a length north and south of 50 miles and a 
width of 35 miles. The entire drainage is in the Xiagara. limestone 
region, and like the watershed of Ko<*k river the limestone is deeply 
covered by glacial deposits. The largest concentration of fall is found 
at Waukesha, but below Waukesha the river has an average fall of only 
1.4 feet per mile, or a trifle more than the average of Ilock river. 
In this stretch of 51 miles, the river winds in a flat marshy bottom, 
with few^ opportunities for dams. In spite of the fact that many of 
its tributaries rise in large lakes, the flow" of the river is reported to 
be very irregular, the low water flow in July, August and September 
being inadequate to run the turbines. 

Xo regular gaging stations have been maintained. The pot hole 
toi)ographv which is so characteristic of this region is very unfavor- 
able for largo run-off. 

The fall in the river so far as know^l is showai in the table. 
Profile of Fox River . 





Station. 


Distance. 


Elevation 
above 
the sea. 


Descent between 
points. 


No. 


From 
State Line. 


Between 
points. 




Total. 


Per mile.! 


1 


niioois line 


Miles. 
0.0 
4.5 
15.0 
20.0 
20.0 
21.5 
21.5 
38.5 
51 
55 
62 


Miles. 

0.0 

4.5 
10.5 

5.0 

0.0 

1.5 

0.0 
17.0 
12.5 

4.0 

7.0 


Feet. 


Feet. 


Feet.. 


2 


Fox rlfer station 

Burlington 

Rooheat^**, below dam 


741 

748 






S 
i 


7 


0.5 


5 


Rochester, above dam 




5 




6 


Waterford, below dam 






7 


Waterford, above dam 




6 




R 


Wis. Cen. Ry., N. of Mukwonaffo 
Waukesha, C.St N.W.Ry. crossing 
S miles above Waukesha 


776 
794 
814 

848 




9 
10 


18 
20 
34 


1.4 
5 


11 


Pewankee Lake 


4 9 









Authority : 2, 9, C. A N. W. Ry. ; 3. 8. 10, Wis. Central By. ; 11, L. S. Smith. 
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Water Poweks. 



Flour and feed mills are located on Fox Kiver at Wilmot, Roches- 
ter, Waterford, and Waukesha, but only the latter mill has any rail- 
road facilities. In all of the mills expensive roller machinery was 
early installed for the purpose of manufacturing flour, but for reasons 
explained elsewhere, this machinery is but little used at present. 

Wihnot Poiv/>r, — ^A six-foot turbine is here installed under a head 
of four feet. This power was formerly used .to run a roller mill with 
a capacity of 100 barrels per day, but is now used to run a feed and 
saw mill. The power is owTied by Walter Carey. Silver Lake, the 
nearest railroad station is located three miles distant. 

Rochester Power, — The Rochester dam is located about 20 miles- 
above Wilmot. Three turbines, 80, 54 and 56 inch respectively, are 
here installed under an average heiid of four fe^t. This mill was re~ 
fitt^l in 1885 with a complete roUter outfit, but bwause of the scarcity 
and pcK>r cpiality of local wheat supply has been used but little for 
many velars. The mill is used for grinding feed and buckwheat flour. 
This dam backs the water nearly to the next power above at Waterford. 
Honey Creek 4.5 miles distant is the neare^st railroad station. 

Waterford Power, — This mill is built of stone and is in a good 
state of repair. Four turbines, including one 45 inch, two 40 inch 
and one 85 inch, are installed under an average head of 5.5 feet, and 
rated at alxmt 100 horse power. 

This dam has a much larger j)ondage than any other dam on the 
rivcT, backing the A^'ater uj) the river for many miU^. The mill is 
fitted for manufacturing roller flour, but power is also used for 
furnishing electric light for the city of Waterford. Honey Creek, 
the nearest railroad station is seven miles distant. 

Waal-eslia Pawers. — This mill is located near the center of Wauke- 
sha and near the depot of the C. il. & St. P. Railroad. A six foot 
st( ne (lam about two blocks al)ove the mill is located near the head 
of the ra])ids. From the dam, the water is conductcnl by a long mill 
race to the mill, where a head of about 13 fw4 is usually developed, 
except in sununer when the head reduces to nine. The present heiid 
could be considerably increase<l by excavating an adequate tail race 
for a short distancM:*. One Victor 50 inch turbine is installed and used 
to run a flour and feed mill 10 hours per day. A 50 horsepower gas- 
oline engine is also installed. 
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About two miles above Waukesha is another water power owned 
by Chas. Deisner. Three small turbines are installed under a 20 foot 
head and used to run a feed and saw mill. 



Other powers on tributaries of Fox river. 



Name of stream. 


Location of power. 


Head 
developed . 


Purpose for which power 
is used. 


Pftwankee river 


Pewaakee 


Feet. 

8, 
13.5 

6. 
IS. 

8. 

8. 
12. 
14. 

9. 

8. \ 


Feed mill and electric liorht. 


Makwooago river 

do 

Honev Creek 


EaglevUle 

MukwoDago 

Bast Troy 


Feed mill. 

Roller mill; S-45 Inch turbines. 
Feed and flour mill,l-25 inch turbine 
Feed mill. 


do 


Hilbarn 


do 


Lauderdale 


Flour and feed. 


Sagar Creek 

White River 


VieDDa 


Flour and feed, 2-84 inch turbines. 


Qeneva.. 


Flour and feed, 2-26 inch^turbines. 


do 


Geneva 

Burlington 


Electric light, 2-56 inch turbines. 


do 


1-45 inch aqd 1-50 inch turbine used 
for electric light and power. Own- 


do 


Lyons 






( 


er, Burlington Light & Power Co. 
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MISSISSIPPI DRAINAGE. 



The water powers of Chippewa, Black and Wisconsin rivers have 
been elsewhere discussed. There remains of this drainage a large 
number of smaller rivers some of them, notably Trempealeau and 
La Crosse, of considerable importance as power producers. 

As a rule the rivers of this class have a very rapid fall in theii 
upper reaches where they flow in rock. Many of these rapids were 
formerly developed and used for saw mills. The deforestation of 
this area united with the high gradient of the drainage areas has re- 
sulted in constantly increasing freshets and correspondingly long 
periods of extreme low water flow. 

As the rivers approach the Mississippi these rivers show a decreas- 
ing gradient, usually flowing in a sandy valley where dams are diffi- 
cult to maintain. 

The size of the streams can be seen from the following table of 
drainage areas: 



River. i Drainage area 



Piatt I 320 square miles. 

Grant I 300 " 

Bad Ax ! 150 " 

La Crosse 485 



1 
2 

3 
4 

5 Coon 

6 Trempealeau 

7 Beef 

8 Rush 



150 
685 
430 
180 



21 
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Water powers of La Crosse River. 



LooatioD. 



La Coosse 

West Salem 

Sparta 

....do , 

Angelo . . 

L>eoii 

Sparta . .' 

Holmab 

Bums .... 

Sparta 

Bane MiUs 

Sec. UT. 17R., 5 W. 



River. 



La Crosse 

do 

do 

do 

do 

Little La Crosse. 

do do .... 

Half Wajr Creek. 

Burns Cr^ek 

Beaver Creek. ... 
Baatwick Creek.. 
Big Creek 



Total 140 



Tarbine. 


Head 


Horse 


feet. 


power 


15 


40 


» 


8 


10 


18 


6 


61 


10 


75 


9 


48 


18 


70 


16 


40 


10 


10 


, 14 


28 


9 


10 


13 


25 


140 


473 



Remarks. 



Flour and Feed. 

Grist. 

Flour and Feed. 

Electric Light. 

Grist. 

Gristmill. 

Flour aud Feed. 

Grist mill. 

PiauiDK and Sawiu^r- 

Used only in winter. 

Flour and Feed. 



Water powers of Trempealeau River. 



Location . 



River. 



Arcadia ( 

(six miles below) ) 

Whitehall 

Blair _ 

Taylor I do 

Hixton ' do 

Seclilerville j do 

Pigeon Falls | Pigeon Creek 



Trempealeau . 



Sec. 10, T. 22N.,R. 7 W 
Sec. 5, T. 18 N., R. 9 W.i 

Indepeudencs ' 

Sec. 22 T. 24 N., R. 9 W.., 
Sec. 81 T. 23 N.. R. 8 W .1 
Sec 17 T. 23 N,, R 10 W, 



do . do 
biK Tamerack Creek . 

Elk Creek 

.do do 

do ...do 

do....do W. Branch. 



Turbine. 



Head 


Horse 


feet. 


-power. 


10 




9 


140 


9 


120 


6^ 


3U 


16 


75 


6 




11 


60 


9 


56 


16 


60 


12 


69 


12 


8.) 


9 


45 


10 


26 



Total 135Vi 



711 



Remarks. 



Undeve^o|>ed. 

Flour mill . 
do do 
do do 
do do 

Grist mill. 

do., do 

....do., do 
do., do 

Grii«t mill, 
do. .do 



Water powers on smaller rivers. 



Location. 



El Paso, south ^ mile, 

El Paso 

Martin 

Sec. 32, T. 27 N, R. 16 W 

Osaeo 

Mondovi 

Osseo, 10-24-7 

Mondovi 

Chaseburg 

Coon Valley 

Sec. 24, T. 12, R. 6 W 

Newton, Sec. 23, T. 13, R 6 W. 
Trim Belle 



River. 



Shelby.......... 

Prairie du Chien 

Sec. 6, T. 99N. R. 11 W. 
Sec. 36. T. 26, R. 14 W. 
Sec.6, T. 23, R. 13 W... 



Rush River 

do do 

do do 

do do 

Beef River 

do do . .. 

do do 

Mill Creek 

Co< n River 

do do . .... 

Bad .Ax 

do 

'/>im BelJe Cr... 

do do .... 

Norman Cr 

Artesian Wells.. 
Waumandee Cr. 
Eau(4alle Cr.... 
Big Bear Cr 



Turbine. 


Head. 


Hor&e 
Power. 


Feet. 




10 


50 


8 




44 


4 


9 


£0 


10 


ICO 


20 


100 


10 


17 


10 


25 


8 


25 


13 


100 


9 


30 


11 


10 


11 


45 


10 


43 


16 


30 




10 


7 




23 


50 


8 


65 



Remarks. 



Grist mill. 
Not ufed now. 
Wool caiding. 
Saw mill. 
Gri.st mill. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Mill burned. 

Light and power, Grist mill. 
Flour mill. 



APPENDIX. 



BEING A SYNOPSIS OF DAM CHARTERS 

GRANTED BY THE TERRITORIAL AND 

STATE LEGISLATURES FROM 

1838 TO 1907. 



DAM CHARTERS. 



OranU of dam privileges by the legislature of Wisoonsitiy 1838-1907. 



Lawt 
. of 



1838 

1839 

1839 

1840 

1842 
1842 

1842 

1842 

1842 
^843 
tl843 

1843 

tl843 

a 1843 

1834 
1844 

1844 
1844 

1844 

1845 
1845 

bl846 
1846 

1847 

C1847 

3847 
1847 
1847 

1847 
1847 

1847 

1847 

1847 
I848T 
dUilT 

1848 



Chap- 
ter or 
nam- 
ber. 




40 
45 
49 

7 

p. 8 
p. 9 

p. 11 

p. 44 

p. 84 
p. 21 
p. 22 

p. 32 

p. 34 

p. 25 

p. 36 
p. 37 

p. 37 
p. 38 
p. 71 

p. 99 
p. 104 

p. 93 
p. 113 

p. 16 

p. 44 

p. 46 
p. 103 
p. 103 

p. 103 
p. 103 

p. 104 

p. 121 

p. 179 
p. 9 
p. 13 

p. 38 



Mauitowoo riyer 

Rock riyer 

Rock river 

Manitowoc river, 

Pewaakee lake.. 
Rock river 

Maoitowoc river 

Crawfish river .'. 

Oconto river 

Milwaukee river, 
Fox river 

Fox river 

Rock river 

Rock river 

Peehtigo river... 
Rock river 

Milwaukee river 

Oconto river 

Sugar river 

Rock river 

Milwaukee river 

Milwaukee river 
Wisconsin river., 

Rock river 

Wisconsin river. 

Suf^ar river 

Milwaukee river 
Milwaukee river 

Milwaukee river 
Milwaukee river 

Fox river 

Wolf river 

Sheboyfran river, 
Milwaukee river 
Rock river 

Oconto river 



County. 



Manitowoc. . 

Jefferson 

Dodge 



Name of grantee, land description, 
section, township and range. 



Manitowoc. , 

Waukesha .. 
Jefferson . . . . 



Manitowoc... 
Jefferson 



Oconto... 
Ozaukee. , 
Racine ... 



Bacine . 
Rock.... 
Rock.... 



Marinette . 
Je^rson . . 



Milwaukee. 

Oconto 

Green 



Dodge 

Milwaukee... 



Ozaukco., 
Portage . . 



Jefferson . 
Wood.... 



Green 

Ozaukee. 
Ozaukee. 



Ozaukee 

Ozaukee..... 

Winnebago. . 

Shawano.... 



Sheboygan . . 
Milwaukee.. 
Rock 



Oconto . 



William B. Slaughter, Sec. 19, T. 19 N., 

R 23 K 
Charles f! Hoodhue et al.. Sec. 4.7 T. 8N., 

R i:>E. 
MoBBs M, Stmui^ et al.. Sees. 6, 7.T. 11 N., 

R, Jfl E. 
Wm. H. Bruce et al.. Sues. 23, 25, 26, 

T 19 N-.fi, 23E. • 
AriaCIark, Sm, 9,T. 7N.,R. 19E. 

B. G. Kendall et al.. Sees. 2, 11, T. 6 N., 
K. ]«£. 

OMtor a Tinbimrd, Sec. 23, T. 19 N., 

R '*3 E 
Luciu6 I. Barber et al , Sec. 11, T. 6 N., 

R 14 E 
Geo. Lurwick, Sec. 24. T. 28 N.. R. 21 E. 
Henry Thien^ Sec. 23, T. 9 N., R. 21 B. 
Levi Godfrey et al.. Sees. 11, 2, T. 8 N., 

R 19 E 
David L. Wells et al., Sec. 32, T. 3 N., 

R 19 E 
Clouden Stoughton et al., Sec. 21, T. 4 N., 

R 12 E 
Wm*. H. H. Bailey etal.. Sec. 36, T. SN., 

R 12 E 
David Jones et al., Sec. 19, T. 30 N., R. 23 B. 

C. M. Bonton et al.. Sec. 3. T. 8 N., 
R. 15B. 

Jas. H. Rogers, Sec. 4, T. 7 N., R. 22 E. 
Jno. P. Arndt, Sec. 30, T. 28 N. , R. 21 E. 
Jas. Campbell et al.,Sec. 28. T. 3 N., 

R 9 B. 
Jno! Hustis, Sec. 9, T. 10 N., R. 16 E. 
Joachim Gruenhagen, Sec. 20, T. 8 N., 

R. 22E. 
Ownprs of land. Sees. 2.5, 36, T. 11 N.. R. 21 B. 
Abraham Brawley, Sees. 31-2, T. 24 N., 

R. 8E. 
Lyman E. Boomer etal., Sees. 8, d, T. 8 N., 

R. 15 E. 
Henry Clinton et al., Sec. 6, T. 22 N., 

Wm. Jones, Sec . 15, T. 2 N . , R. 9 E. 
Michael Bi alt. Sec. 34. T. 12 N., R. 21 E. 
Phineas M. Johnson, Sec. 24, T. 10 N., 

R ''I E 
Owne'rs of land, Sec 24. T. 10 N., R. 21 E. 
B. H. Mooers et al.. Sec. 25, T. 10 N., 

R. 21 E 
Harvey Jones et al., Sees. 22, 27, T. 20 N.. 

R. 17 E. 
Samuel H. Famsworth, Sec. 2r>, T. 27 N., 

R 15 F 
Samuel B. Ormsby, Sec. 28iT. 15N..R.23E. 
F. Wm. Allerding, Sec. 4. T. 7 N.. R. 22 E. 
A. Hyatt Smith et al.. Sees. 1. 2. T. 2 N., 

R. 12 E. 
Elisha Morrow. Sees. 26, 35, T. 28 N., 

R. 20E. 



• Amended, Chap. 150, Laws 1854, repealing requirements for lots, losr slides, etc. 

t Amendment, Laws 184.'>, d. 95, restricting the height of water to prevent damage, etc. 

i Amendment, Chap. 333, Laws of 1851, restricting the height of dam and prohibiting injury. 

a Laws of 1846, p. 116. amendment of provisions regarding height, manner of construction, etc., 
and amended agam in the same respect oy Chap. 354, Laws ol| 18.55. 

b Amendment, Chap. 159. Laws of 1855, changing land description to read N. E. ^ Sec. 26, 
N. W. H, of Sec. 25, T. 11 N., R. 22 E. 

c Amendment, Chap. 88, Laws of 1851, transferring the grant conditionally and changing pro- 
visions. 

d Amendment, Chap. 214, Laws ot 18.50, provisions regarding damages to land from back flow. 
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OrantB oj dam privileges by the legislature of Wisconsin— Couiiuxied. 




1848 T 
1848 T 
1848 T 

1848 T 
1848 S 
1848 8 
1849 
1849 
1849 
a 1850 
18iO 
1850 
1850 

1851 
1851 
1851 
1851 
1851 

1851 
1851 



120 Milwaukee river. 

tsa Fox river 

139 Milwaukee river. 



10 

1 811 



2m 
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Fox river , 

Peck»tooica river. 

CrawHiih river 

Milwaukee river.. ..: 

Rock river ' 

Peckatouica river. . . { 

Rock river 

Manitowoc river 

Fox river. 

Qraud river 



Peckatouica river.. 

Milwaukee river 

Sugrar river 

Oconto river 

Little Wolf river 
near Ori^oa Mill. 

White river 

Long Pond 



1851 


208 


bl851 


248 


c 1851 


2S9 


1851 


3St 


1852 


r* 


1852 


76 


1852 


lie 


1852 


r\h 


1852 


403 


1852 


SOI 


1853 


23 


185S 


141 


185S 


\^t 


1853 


177 


18S3 


508 


1853 


2J2 


1853 


?2l 


1853 


228 


1853 


247 


1853 


258 


dl853 


270 


1853 


342 


e iriS 


376 



Manitowoc river. .. 
Milwaukee river. .. 
Peckatouica river. 

Baraboo river 

Mauitowoc river. .. 



Fox river 

Manitowoc river. 



Menomonee Shioc 
river 1 mile from 
mouth. 

Orand river 

Orand river 

Milwaukee river 

Wisconsin river 

Wisconsin river 

La Crosse river 



1858 
1854 



408 
9 



Black river . 

Peckatouica river... 
Baraboo river, town 

of Caledonia 

Fox river 

WiscouHin river 

Wolf river, La Motte. 

Wisconsin river 

Honey creek 

Peckatouica river. . . 

North Duck creek... 
Milwaukee river .... 



Washington. 
Winnebago. 
Milwaukee.. 

Columbia ... 
La Fayette.. 
Jefferson. ... 

Ozaukee 

Jefferson ... 
La Fayette.. 

Rock 

Manitowoc. . 

Racine 

Green Lake. 

La Fayette.. 

Ozaukee 

Rock 

Oconto 



Marquette. .. 
Fond dn Lac. 

Manitowoc. .. 
Milwaukee.. 
La Fayette.. 

Sauk 

Manitowoc.. 



Kenosha.. .. 
Manitowoc. 



Name of grantee, land description, 
section, township and range. 



Jo^ph Carley et al.. Sec. 6, T. 11 N., R. 21 £. 
Cadwallader a Washburne et al.,Secs. 20-1, 

T 1 N R ft 'F' 
Wni. .\. Barstow. Sec 17, T. 15 N., R. 10 E. 
Edward Ss. Hanchett et aL.Secs. 31-2,T. 1 N., 

Barton Salisbury, Sec. 12. T. 11 N., B. 20 E. 
Curtis Reed, Sec. 22, T. 30 N.. R. 17 E. 
Cicero c;omstock et al , Sees. 4, 5. T. 7 N . , 

R. 22E. 
J. SpraKue Pardee, Sec. 3. T. 12 N., R. 10 E. 
Samuel Young, Sec. 1. T. 1 N., R. 5 E. 
Norman Pratt, Sec. 4. T. 7 N., R. 14 K. 
O.^car Day. Sec 10, T. 11 N., R. 21 E. 
Cyrus Curtsi, Sec. 4. T. 5 N, R. 14 E. 
Jno. M. Keep, Sec. 3. T. 2 N.. R. a E. 
Ira Miltamore. Sec. 21 etc . T. 2 N., K. 12 E. 
Pliny Pierce, Sec 14. T. 19 N.. R. 23 E. 
Jas. Catlin, Sec. 33. T. 3 N.. R. 19 E. 
Thos. C- Snow et al.. Sec. 13, f. 14 N., R. 11 

E.; Sec. 7. T. 14 N., tt. 12 E. 
Richard H. McGoon, Sec. 20. T. 3 N., R. 3 E. 
Geo. W\ Foster. Sec. '29, T. I'l N., R. 21 E. 
Alvin D. Carpenter, Sec. 20, T. 1 N., R. 10 E. 
Merrick Murphy, Sec. 34, T. 28 N, R. 20 B. 
Napoleon fi. Millard. 

Ebenezar Dakin. Sec. 17, T. 17 N., R. 11 E. 
Harrison C. Hobart et al.. Sees. 25, 26, T. 

14N.. R. 1«E. 
Chas Klingholz. Sec. 26. T. 19 N.. R. 23 B. 
Henry Thien, Sec. 20, T. 8 N., R. 22 B. 
Samuel George, Sec. 1, V. 2 N., R. 3 £. 
Ann Garrison, Sec. 27, T. 12 N., R. 7 E. 
Chas. Klingholz et al.. Sec. 16. T. 19 N. 

R. 23K. 
Joas. Davenport, Sec. 30, T. 1 N., R. 20 E. 
Edward D. Heardsley ec al., Sec. 10. T. 19 

N.,R.23E. 
I Frederick F. Davis. 



I 



Green Lake. 
Green Lake 
Milwaukee.. 
Portage .... 

Wood 

La Crosse... 



Jackson .... 
La Fayette , 



Kenosha ... 

Wood 

Shawano ... 

SHuk 

Milwaukee. 
La Fayette 



Columbia 
Oaaukee .. 



John M. Seward, Sec. 14. T. 14 N , R. 12 E. 
John B. Seward, Sec. 7, T. 14 N.. R 13 E. 
Peter Bender et al.. Sec. 30, T. 8N..IR. 22 E 
Wm. Dunton, Sec. 8, T. 23 N, R. 8 B. 
Luther Hanchett, Sec. 36. T. 22 N., R. 5 B. 
Monroe Palmer, Sees. 34, 27, T. 17 N.« R. 

6W. 
Jacob Spauldintr, Sec. 15. T. 21 N.. R. 4 W. 
Richard McGoon, Sec. 20, T. 3 N., R. 3 E. 
Nathan H. Wood. 

Asahel W. Benham. Sec. 90. T. 1 N., R.20E. 
Geo. Neaven etal.. Sec. IS, T. 22N., R.6 B. 
(Jeo. F. Wright etal. 
John Marshall et al., Sec. 15, T. 13 N.,R. 6 B 
Earnest Prieger. Sec. 28, T. 7 N., R. 21 B. 
John W. Stewart, Sees. », 4, 9 or 10, T. 1 N., 

R fi K 
Evan Edward8,*Sec. 6 T 12 N., R. 12 E. 
Chas. Quenten et al., Sec. 31, T. 10 N, R 

22 E. 



a Amendment. Chap. 87. Laws of 1854. providing for the recovery of damages on account of 
injury to property caused b) back How. 

b Amendment. Chap. 151, Laws of 1854, repealing requirement for locks, etc. 
c Repeal^-d, Chap 1.59, Laws of 1857. 
d Repealed by Chap. 69, Laws of 1860. 

e Amended, Chap. 186. Lawn of 1873, land description changed to read Sees. 3, 4 or 9, T. 1 N. 
R. 5E. 
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Grants of daai privileges by the Itgislature of lVi«cow«m— Continued. 



Chap- 

Lawe I ter or 

of ' Dum- 

I ber. 



'V 



1854 
1851 
1854 
1854 
1854 

1854 
1854 
1854 
1855 
1855 

1855 

1855 
1855 

185-) 
1855 

1855 
1855 
1855 

a 1858 
1856 
185B 
1856 
1856 
1856 
1856 
1856 
1857 
1857 
1857 

blK57 
1857 

1857 
1857 
1858 
1858 
1859 
1860 
1861 
1861 
1861 
1861 
1861 
1863 
1863 

1863 

1864 

c 1864 

1864 

1664 
1865 



1866 



82 
98 
111 
140 
231 

250 
275 



119 

186 

188 
214 

251 
288 

313 
32.. 
361 

58 
176 

80 
305 
3 8 
397 
481 
534 

99 
164 
183 
195 
237 
318 
335 
360 
368 
254 
278 
111 
J4 

36 

42 



153 
327 

349 
300 
302 
325 

389 
819 



828 



RiTer. 



Wisconsia river . 
Sheboyfran river. 

Suflrar river 

Grand river , 

La Crosse river.. 



B^raboo river . .. . 
Mauitowoc river . 

Grand river 

Milwaukee river. , 
Sheboygau riv» r. , 



County. 



Marathon ... 
»heboygaa«. 

Green 

Green Lake. 
La Crosse . . . 



Sauk 

Manitowoc 
Green Lake. 

Ozaukee 

Manitowoc . 



Manitowoc river .. 

Peckatonica river. 
Suflrar river 



Red Cedar river 

Mullet river, at out- 
let of Mullet Lake. 

Bass creek 

St. Law/ence creek. 

Btiraboo river 

Bar^ boo river. 

Lemon weir river 

("learwater river 

Little river 

Badfl^h creek 

Flominffs creek 

Apple river 

Ravine river 

Waupaca river 

Oconto river 

Fox river 

Oconto river 

Leinonweir river 

Stream in Scott town 

Lemon weir river 

Little Wolf river .... 

Flaiiibeau river 

Menomonee river 

Patrick creek 

Wijsconsin river 

Peckatonica river... 
Red Cedar river. 

Ked Cedar river 

^lack river 

Scarboror river 

Milwaukee river 

Milwaukee rivor 

Honey creek 



Manitowoc . 

La Fayette 
Green 

Dunn 



Kickapoo river 

Chippewa river 

Willow river 

Red Cedar river — 

Peckatonica river.. 
Chetack river 



Rock 

Waupaca 

Juneau 

Sauk 

Juneau 

Bau Claire... 

Oconto 

Rock 

La Cro.sse — 

Polk 

Columbia .. .. 
Waupaca . .. 

Oconto 

Racine 

Oconto 

Juneau 

Sheboygan .. 

Juneau 

Waupaca 

Gates 

Marinette 

Dodge 

Portage 

La Fayette .. 

Dunn 

Dunn 

JacksoB 

Kewaunee . . . 
Ozaukee 



Sauk 

Richland ... 
(■hippewa... 

Polk 

Barion 



Willow river at Hud-! 
son. i 

Red Cedar river 

Chippewa river 



La Fayette. 
Barron 



St. Croix 



Name of grantee, land description 
sec ion, township and range. 



Chas. Sbuter et al., T. 29 N., R. 7 E. 
Jonathan Lighton. Sec. 31. T. 15 N.. R. 23 B. 
Jo.s. Goss, Sec. 2<i, T. 2 N , R. 9 E. 
Austin McCracken, Sec 8, T. 14 N., R 13 E. 
Monroe Palmer, Sees. 34, 27, T. 17 N., R. 

6W. 
John J. Jarvis. Sec. 29. T. 12 N., R. 5 E. 
Chas. Klingholz, Sec. 26, T. 19 N, R. 23 E. 
Jas. K DefreeH, T. 14 N., R 11 E. 
Goo. W. Foster, Sec. 28. T. 12 N , R 21 E. 
H«nrv 1?'. Beliiz et al , Sec. 30, T. 17 N., R. 

21 E. 
Thos. W. Baker et al., Sec. 10, T. 19 N., R. 

'^3 E 
Ezra Wericott, Sec. 1 or 2, T. I N.. R. 4 E. 
Jacob Teneyck, Sees. 2 and 8. T. 1 N., R. 

9 E 
JotinH. Knapp et al.. Sec. 21, T. 26N., 

R. 13W. 
C. D Gordon. 

Jno. L B. Thomas, Sec. 14. T.2 N.,R.ll B. 
Caleb S. Ogden, Sec.22,T. 23 N.,R. 12 E. 
Joel Bishop, Sec. 3^, T. 14N.,R.2E. 
Jos. McKay, Sec. 10, T. 12 N. R.4E. 
Milton M. Maughs, Sec.lO. T. 15N.,R.4E. 
Am. Carson etal., Sec. 14. T.27N ,K.9 W. 
Geo. bmiih,Sec. 24, T. 28N., R. 20 E. 
Noah Davenport. Sec. 1, T. 4 N., R. 10 E. 
Lloyd L. Lewis, Sec. 24,T. 18 N., R 7 W. 
Apple River Dam Co.,8ec.8'J,T.33 N^R.16 W 
Peter Hauston, Sec 34, T. 12.73 N.,R. 11 E. 
rha8.L.Gormaret al..8ec.M6.T.22N ,K.12E 
RufusAudiew, Seca.23,26,T.28,N., R.19 E. 
Jms Scott etal.. Sec. 14, T. 3N., K. 19E. 
Henry Volk, Sec. 21. T. 28 N.. R. 19 E. 
AmRsa Wilson. Sees. 7 & 8,T.16 N., R.3 E. 
E. W. Chapiu. 

NewelJ Dustin, Sec. 16, T. 15 N., R. 4 E. 
B. F. Phillips, Sec. 8, f. 22 N. R. 14 E. 
Wm. H. Glea.son, Sec. -, T. 35 N., R. 5 W. 
An^on Bangs, Sec. 13. T. 31 N.,R. 22 E. 
James Hart, Sees. 26&35, T. 13 N..R.16E. 
Isaac Ferris. Sec. 17, T .23 N. R. 8E. 
Wm. Knowles. Sec. 11, T. 1 N. R. 5E. 
Juo.H. Knapp et al.. Sec 26. T.28N.,R. 13 W 
Burrage B. Downs. Sec. 31. T. 27 N .R.13W. 
Andrew Sheppard;et al , Sec.33,T.21 N,K4 W 
J.R.SJan8enetal..Sec. V). T. 24 N., R.23B 
Henry W. Stillman, Sec.3,T.ll N.. R.21 E, 
John Ehlers. 
Al'xander M. Morrill etal.. Sec. 17, T.9 

N , R. 6E. 
Isaac R.Lawtonotal.,Sec.6,T.12N.,R.2W 
Adin Randall. See. 30, T. 30 N ., R. 7 W. 
Willow Rivei Dam Co.. T.82 N., R. 15 W. 
JohnH. Knapp et al., Sec. 21, T. 35 N., 

R.llW. 
Satterlee Warden. Sec. 4, T. 1 N., R- 4 E. 
Andrew Tainter et al.. See. aO, T. 33 N.. 

R. low. 
Daniel A. Bladwin. 



Dnnn JohnH Knupp. See. 20, T. 29 N , R. 12 W. 

Chippewa....; Eagle Rapids Dam Co.. Sec. 22,T. 29N., 
I Range 8 W. 



a Chap. 167, Laws of 18.')7, amended in relation to the heightof dam, etc. 

b Chap. 134. Law.s of 1^59. amended, providing for the maintenance of a boom. 

c Amended. Chap. 366, Laws 1858. providing for height of dam, rates of toll, management, etc. 
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WATER POWERS OF WISCONSIN. 



Oranta oj dam privileges by the legislature of Wisconsin —Qonimyxed. 



Laws 


Chap- 
ter or 


River. 


County. 


Name of grantee, land description, 


of 


nam- 
ber. 


section, township and range. 


a 1867 


503 


Little Wolf river.... 


Waupaca .... 


Wisconnin Mfg. et al., Sec. 8,T. 22N., 
R. 14E. 


1867 


563 


West Twin river 


Manitowoc .. 


Henry Nachtway, Sec. 7. T. 21 N , R. 23 B. 


1867 


568 


Chippewa river 


Chippewa . . . 


Jno. O. French et al., Sees. 19. 20, 29, 30, 
T. 80 N.,R. 7 W. 


1867 


586 


Li tde Wolf river 


Waupaca .... 


Jas. Meikeljohn, Sec. 34. T. 23 N., R. 13 E. 


1867 


587 


Little Wolf river.... 


Waupaca .... 


J. P. More etal., Sec. l.T. 22N.,R. 13 E. 


1868 


216 


BlffRib river 


Marathon.... 


Jno. Baisemann, Sec. 28, T. 29 N. R. 5 E. 


1868 


265 Little Wolf river.... 


Waupaca — 


Jas. R.Buckstaffetal.. Sec. 11. T. 28 N.. 
R. 13 E. 


bl868 


376 
461 


Apple river 


Polk 

Barron 


Jno. A. Gore, Sec. 12, T. 32 N.. R. 17 W. 


1868 


Vermillion river.... 


Jas. Rrarklin et al., Sec. 26, T. 34 N., 




1 




R.12 W. 


1868 


489 Lyndon erpek, near 
Lyndon village. 


Juneau 


Jno. Fitzgerald etal. 


1869 


223 


Two streams near 
Lake, Shawano Co. 




Oustavus Lawrence et al . 


1869 


290 


Embarrass river 


Shawano 


E. R. Murdock, Sec. 19, T. 26 N., R. 15 E. 


1869 


361 Willow river, near 
Willow River Falls 


St. Croix .... 


Christian Buckhardt. 


1869 


400 Black Creek 


Outagamie .. 


Andrew Thompson et al., Sec. 31, T. 24 N., 

R 18 E 
L. S. Lindsey, Sec. 5, T. 27 N., R. 18 E. 
N imakogan & T. Dam Co., T. 43 N . , R. 6 W. 


1869 


411 


Oconto river 


Shawano 

RayflMd 


C1869 


452 


Nimakoffan river.... 






Totaf^atic river 


Washburn .. . 


Nimako«ran&T.DamCo.,8ec. 12, T. 42 N., 
R. low. 


1870 


32 


Bifr Rib river 


Marathon ... 


Juo. Linder. Sec. 6, T. 28 N. , R. 6 E. 


1870 


48 


Peckatonica river... 


La Fayette.. 


Saterlee Warden, Sees. 1, 2, T. 1 N., R. 4 E. 


1870 


270 


Little Wolf river.... 


Waupaca — 


Nathan Parker et al , Sec. 24, T. 25 N., 
R. 11 E. 


1870 


421 


Peckatonica river... 


La Fayette.. 


Chas. Sherman, Sec. 10. T. 4 N.. R. 2 E. 


1870 


463 


Hrtd river 


Shawano 


B. H. Overton, Sec. 2.T. 27N.,R. 14 E. 


1871 


85 


Milwaukee river 


Ozaukee 


Julius Sizer. Sec. It, T. 11 N, R. 21 E. 


1871 


239 


Willow river, near 
WillQW River Falls 


St. Croix . . 


Christian Buckhardt. 


1872 


38 


Wisconsin river 


Wood 


Reuben C. Lyon. Sec. 8, T. 22 N, R. 6 E. 


1872 


60 


Turtle creek 


Rock 


.Tesse Pramer, Sec. 27, T. 2 N., R. 14 E. 


dl870 


164 


Eau Claire river 

St. Croix riv«»r bet. 
mouth of Eau 
Claire and Moose 
rivers. 


Douglas 


St. Croix Dam Co., T. 44 N., R. 10 W. 






Yellow river 


Burnett 


T. 40N., R. 16 W. 






Yellow river 


Burnett 

Washburn.. .. 


T. 39 N , R. 14 W. 




Yellow rive' 


T. 38N.,R. 13 W. 






Yellow river 


Washburn... 


T. 39N..R. 12 W. 






(>lam river 


Burnett 


T. .S9N.,R. 16 W. 






Nimakpfran river 


Washburn . . . 


Sec.35.T. 41N.,R. 10 W. 






Ntmakofran river. 


Sawyer 


Sec.6. T 41 N., R. 8 W. 


1872 


110 


Milwaukee river 


O aukee 


.T. B. Schanbly, Sec 34, T. 12 N., R. 21 E. 


1872 


112 


MPck Key br. of 
Bean Brt>ok. 


Washburn.. .. 


Emil Munch et al . Sec 12, T. 39 N , R. 11. W. 


1872 


117 


Eau Clnire river.... 


Bayfield 


Oranffe Walker et al , Sec. 16, T. 44 N., R. 

9 W. 
John Linder, Sec. 5, T. 28 N., R. 6 E. 


1872 


132 


Bitf Bib liver 


Marathon.. .. 


1873 


134 Chimpanzee brook... 


Washburn.. .. 


Fred, rick Hresser, Sec 28, T. 41 N., R 10 W. 




Bean brook 


Washburn.. .. 


Sec. 6. T. 39 N., R. 10 W. 






Bean brook 


Washburn... 


Sec.8,T. 39N ,R. 10 W. 


1873 


135 


Osceola creek 


Polk 


Samuel R. Dresser et al.. Sec. 27. T. 33 N., 
R. 19 W. 


1873 


159 


Little Wolf river.... 


Waupaca 


C. S. Offden, Sec. 34, T. 24 N., R. 13 E. 


1873 


245 


Wood river 


Burnett .... 


Alvin N. Huffbee etal. Sec. 33. T. 39 N., 

R. 18 W 
Aaron M. Chase, T. 43 N..R.8 W. 


1873 


252 Totoflratic river 


Bayfield 




Toto<?atic river 


Bavfifl.; . 


T. 43 N . R. S VV. 



a Amended, Chap. 2'iO. Laws of 1868, correction of an error in the name of the srranteo. 

b Amended, Cli«p. ICO. Laws of 1872, by substituting for the name Geo. A. Gore, the name 

(ieorge A. Gov**, 
c Amended, Chap. 164, Laws of 1870, by chaneing the name to St. Croix Dam Co. , increasing 

capital stock and aitrhorizing to huild dams as follows: 
d Re-enacted by Chap. 124, Laws of 1877. 
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Grants oj dam privileges by the legislature 0/ lFMCon«in— ContiDued. 



Laws 
of 


Chap- 
ter or 
nam- 
ber. 


187S 
1874 
1874 
1874 


275 
118 
15i 
176 


1874 


204 


1874 


228 


1874 


239 


1874 
1874 
1874 
1874 
1874 


26i 
276 
289 
804 
306 


1875 


45 


1875 


70 


1875 
1875 


SI 
169 


1875 
1875 
1875 
1875 


195 
254 
288 
362 


1875 
1876 
1876 


327 
34 
105 


1876 
1876 
1876 


195 
2J0 
252 



1876 



1876 



1876 
1877 



1877 
1877 



1877 



1878 



1878 
1878 
1878 

1878 
1878 
1878 
1878 

1878 
1879 

1879 

1879 




265 



285 



287 
23 



236 
247 



267 



239 
271 
272 

283 
28t 
291 
318 

337 
13 

21 

28 



Moose rirer 

Wiscon-^iD river 

Clam river 

Klk river 

Little Sandy river, a 

series of dams. 
Fisher river, series 

of dams. 
Wiscotisin river, ser* 

ies of dams. 

Liflrhtning creek 

Wisconsin river. 
Little Wolf river.... 

Moon's creek 

Wisconsin river at 

the town of Rome . 
Clam river at Clam 

Falls. 
Wood river atOrants- 

burg. 

Mtlwaakee river 

Little Wolf river 

Clam river 

Rice cre'k 

Sand creek 

black river 

Clan I riV'-r 

Trempealean river . 
PoppJe river and 
hrett creek. 



Sheboygan river. , 
Little '• olf river . 
Barham stream.. 
Black river 



Coauty. 



Douglas.. . 
Lincoln . . . 
Bnmett .. . 
Price 



Marathon . 
Chippewa. 
Portage.... 



Name of grantee, land description, 
section, township and range. 



Barron. . . . 

Wood 

Waapaca. . 
Barron. .. . 
Ashland.. . 



Polk 



Burnett 

Milwaukee . 
Waupaca ... 



Polk . - 
Gates .. 
Barron 
Clark .. 



Wisconsin river, City 
of Poria>(e. 

Wood river 

Leach creek 

Wedge's creek 

Yellow river, floating 
damsi. 

Cunningham creek, 
to improve naviga- 
tion, build dams, 
etc. 

Stony creek, to im- 
prov« navigation, 
build dam». 

Mondeau creek 

Little Red river 

Flambeau river 

C^uadorer creek 

\t»ll()w river 

Sucker brHUch 

Court Oreille series 

of Hams. 

Eau Claire river 

L-ittle Edu Pleine 

river. 
Bitf Eau Pleine river 

O'Xeil creek 



Louis E. Torinus. Sec. 35, T. 45 N , R. 13 W. 
B. F. Cooper et al., Sec. 12. T 31 N.. 8. 6 E. 
W. A.Talboysetal.,Sec.5,T.37 N, R.14W. 
John H. RedHeld, Sees. 1), 23, T. 40 N., 

R. 1 E. 
V. Brooks et al. No description. 

Loi en D . Brewster et al . No description . 

John M. Robinson, Sees. 6, 7, 8. T. 23 N., 

H 8 F 
John H. Knapp, Sec. 24. T. 34 N., R. 14 W. 
John Edwards, Sees 2, 3, T. 21 N., R. 5 E. 
W. D. Mihills et al.. Sec. 34 T. 25 N., R. 11 E. 
John H.Knappetal .See. 16.T.33N ,R.14 W. 
Hiram Russell. No descriptiouiu bill. 

Dan. F. Smith. No description. 

Canute Anderson et al. No description. 

Chas. Herm\n,Sec.l8,T. 8N.. R. 22 E. 
J. M. Rounds et al.. Sec. 15. T. 23 N., R. 

13 E. 
J. H. Mc( ourt. Sec. 86, T. 37 N . , R. 16 W. 
Franklin Holman. S-c 21. T. 83 N .. R. 8 W. 
Elam Greelev. Sec. 5, T. 36 N , B. 14 W. 
Robert.>«& Wh«len. S-jc. !27. l\ 31 N., R. 

IE. Sec. 21, T. 31N., R. 1 E. 
Sec. 15. T. 32 N, R.IK. 
.John Glover, Sec 8. T. 36 N , R. 15 W. 
Wm. H. Decker, Sec. 17, T. 20 N , R. 10 W. 
Dudley J. Sptnldimr, Sec 17, T 2TN.,R. 

1 E , Sec. 23. T. 28 N., R. 1 E., Sec. 36, T. 

29 N ..;R. 2 W., Sec?. 22. 3, T.29N., R. 1 W. 
Geo. H. Brichner, Sec. 32, T. lo N., R. 23E. 
L. VV..BIi8P, Sec. 10, T. 24 N., K 13E. 
John Arbude, Sec.30, T. 38 N., R 14 W. 
Roberts & Wlielen, Sec. 14, T. 32 N., R. 1 E., 

Sec 15, T.32 n.R. 1 E.. 8*»c. 14, T. 32 N., 

R I E. Sec. 34, T. 32 N. R. IE.. Sec. 21, 

T. 31 N.. K. 1 E., Sec. 27, T. 31 N., R. 1 E. 
Solomen Leach . 

Burnett.. John P. Jacobsen. Sec. 26, T. 38 N.. R. 18 W. 

Sauk Peter Wilkinson et al:, Sec. 13, T. 12N., 

R 7 F 

Clark ! Jarae^ Hewitt, Sec. 10, T. 21 N.. R. 3 W. 

I Albert E. Pound. No description. 

Chauncy Blakeslee . No description in bill . 



Chas. L. Fellows No description in bill. 



Wm. xMiller, Sec 3. T. 33 N., R. 1 W. 
Albert Wendorff, Sec. 11. T. 29N., R. 6 E. 
Henry Hewitt et al., Sec. 22-3, T. 40, R. 

3 F 
John Quaderer. Sec. 28. T.'34 N., R. 12 W. 
John Quarer, Sec. 28. T. 31 N. R. 12 W. 
i W. L. rtadler. tioc. 2ri, T. 33 N.. R. 17 W. 
rederickG. Stanley etal , no description. 

Khu Claire...' Wm A. Rn.st. Sec. 5 8. T. 26N., R. 6W. 
Marathon....; H. b\ McMillan. C. S. McMillan, Sec. 17, 

T. 24.R. 3 E. LcgHnvint?. 
Marathon..,.! N. J. White, Sec. 34, T. 29, R.2E. Log 

I driviuflr. 
Clark W. T. Price, on said creek for log driving. 



Chippewa . . 

Polk 

Trempealeau. 
Clark 



Sheboygan . . . 

Waupaca 

Burnett 

Taylor 
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WATER POWERS OF WISCOySIN. 



Grants of dam privileges by the legislature of Wisconsin — Continued. 



' Chap- 
Laws I ter or 
of Dum- 
I ber. 



1879 


53 


1879 


55 


1879 


71 


1879 


90 


1879 


96 


1879 


112 


1879 
1879 


127 
136 


a 1879 


137 


1879 


143 


1879 


1 ''' 


bl879 


1 147 


1879 


• 15i 




1879 



1880 



1880 



1880 

1880 



1880 



155 



C1879 


191 


1879 


201 


1879 


213 


1879 


229 


1879 


232 


1880 


7 


1880 


25 


1880 
1880 


26 
32 



33 



40 



South Maple creek. 

Deer Tail river 

Wiergor river 

Yellow river 

Bear creek 



Willow river. 



(•anley creek 

Red Cedar river . 



Yellow river BarroD 



County. 



Cliippewa... 

Chippewa... 
(now Qates. 
Chippewa... 



Wood .. 
Barron. 

Polk ... 



Name of «rrantee, land description, 
section, towuRbip andranf^e. 



Clark ... 
Burnett . 



I 



Little Chief river 

Pine Creek river*.... 

Willow river 

Ten Mile creek 



Yellow river . 



Yellow river 

Little Wolf river.... 
Wolf river 



Chippewa. 
Chippewa . 
St. Croix . 
Chippewa. 

Barron . . . 



Taylor 

Waupaca 
Shawano. , 



Mondeau creek Taylor 

Clam liver Polk 

Kickapoo river i (Crawford . 

Wood river Burnett... 

Vermillion river .. .' Barron ... 
Turtle creek i Barron 



Turtle creek Barron.. 



Hemlock creek. 



Hemlock creek. 



Embarrass river. 
Spirit river 



Hny river. 



Barron ... 



Chippewa . 



Shawano. 
Lincoln .. 



Ba rron . 



Mark Douglas, on said creek forloff driv- 

inir. 
Daniel Shaw, Elias Moses, on said creek 

for log driving . 
Nicholas Abraharoson, Sees. 9, 16 A 21. T. 

37, R. 7 W. Loc driving 
Carl B. Lon;?, A. E. Long, Sac. 34, T. 23, 

R 3 £ 
William Wilson, Andrew Tainter, T. B. 

Wilson, H. L. Stout. J. H. Knapp, 

Sec. 18. T. 36, R. 11 W. Log driving. 
James & William Johnston, Sec. 29, T. 32, 

R. 15 W. Log driving. 
G. H. Ray, on said creek for log driving. 
J. H. KnappilH.L. Stout, Andrew Tainter, 

William Wilson, T. M. Wilson. J. H. 

Douglas, Sec. 25, T. 37, R. 10 W. 
J.H. Knapp. H.L. Stout. Andrew Tainter, 

William Wilson. T. B. Wilson, J.H. 

Douglas, Sec. 34,T. 38. R IS W. 
A.J. Hayward. W. E. McCord, NE. NE. 

Sec. 26. T. 40, K. 7 W. Log driving. 
William McKeith, Sec. 14, T. 37. R. 3 W. 

Log driving. 
James «& William Johnston, either Seo. 16 

or 17, T. 31. R. 16 W. Log driving. 
William Wilson. Andrew Tainter, T. B. 

Wilson. H.L. Stout, J.H. Knapp, Sec. 

30 or 31, T. 33, R.9W. 
William Wilson, Andrew Tainter, T. B. 

Wilson, H. L. Stout, J. H. Knapp, Sec. 

7,T. 85. R. 12 W. 
William Baker. Sec. 24, T. 32, R. 2 W. 

Log driving. 
G. E More. E. G. More, SE. NE. Sec. 1, 

T. 22, R. IS E. Log drivintr. 
C. D. Wescott. Ma* bias MiUer. H. M. 

Loomer, NE.Sec. 25. T.27. R. 15 K. Log 

drivinar. 
J. B. Garland, between Sec. 17, T. 82, R.l 

E.&Sec. 13. T.33. R.l W. Lr>g driving. 
John Glover, Sec. 31, T. 37, R. 15 W. Log 

driving. 
T. W. Gav. J. A. Robb, S. A. Robb, lots 1 

and 2, Sec . 28, T . 10. R . 4 W . Log d riving. 
G. A. Er.ckson. P. E. Peterson, SW. Sec. 

16. T. 38, R. 18 W. Log driving. 
F. R. Stees, Sec. 22, T. 35, R. 13 W. 
Andrew Trtinter, J. H. Knapp. H. L. Stout, 

William Wilson.T. B.Wilson. J.H. Doug- 
las, Sec. 11, T. 33, R. 14 W. Loardriving. 
J. H. Douglass. Andrew Tainter, T. B. 

Wilson. H. L. Stout. William Wilson, 

J. H. Knapp. Sec. 27, T. 34, R. 14 W. 
Log driving. 
H. L. Stout, J. H. Douglass, William Wil- 

so», J. H. Knapp, Andrew Tainter, T.B. 

Wilson. Sec. 36, T. 36, R. 10 W. Log 

driving. 
H.L. Stout. J. H. Douglass. William Wil- 
son, J. H. Knapp, Andrew Tainter, T.B. 

WiUon, Sec. 29, T. 36, R. 9 W. Log 

driving. 
F. S. Breed N. HSW.Sec. 10, T. 26.R. 12E. 
James McCrnssen, SE. SW. Sec. 9. T. 34, 
R. 4 E. Log driving. 
. I Willinm Wilson, Andrew Teinter, J. H. 

Knapp, H. L. Stout, T. B. Wilson, J. H. 

Douglass. S*»c 32. T. 34, R. 13 W . 



a Chap. 253, Laws of 1881, amends, 
b Chap. 208. Laws of 1880, amends, 
c Chap. 95, Laws of 1882. amends. 
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Oranta of dam privileges by the legislature of Wi«coyi«/w— Continued. 




1880 

'188O 

1880 
1880 

188U 



al88C 
1880 
1880 
188^) 
1880 
1880 
1880 

1580 
1880 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 



184 
201 
205 
214 
241 
255 
294 

2«C 
308 

41 

57 
58 
67 
77 
8S 
IHO 

ir,o 



Red Cedar river 



Black river. 



Christmas creek. 
Hemlock creek.. 



DUUD 



Taylor 

Chippewa.... 
Chippewa.... 



97 BiKRib river ; Marathon.... 



1880 


102 


1880 


103 


1880 


144 


1880 


151 


1S80 


168 


1880 


177 


1880 


178 


1880 


182 



Spirit river 

Kickapoo river.. 

Elk river 

Prairie river 

Wisconsin river . 

Otter creek 

Muskrat river ... 
Wolf river 



Lincoln 

Crawford 

Price 

Lincoln 

Lincoln 



Name of grantee, land description, 
section, township and range. 



Butternut creek. 

Spirit river 

Pine creek 

Poplar river 

Little Elk river . 

Prairie river 

Deer Tail river .. 



Clark & Chip- 
pewa. 
Eau Claire .. I 

Clark, Chip- 
pewa Si Kau 
Claire. 

Price 



Hay creek 

Black river, H. fork. 



Wood river 

Embarrass river. 
Kewaunee river . 
Kickapoo river.. 

Hay creek 

Chippewa river.. 

Pine river 

Pine river 



Price 

Price 

Oconto 

Price 

Lincoln 

Chippewa 

Chippewa . .. 

Wood, Clark 
& Jackson . 

Burnett 

Shawano 

Kewaunee . .. 

Vernon 

Burnett 

Eau Claire... 

Lincoln 

Lincoln . .. 



William Wilson, Andrew Tainter, 1. H. 

Kuapp, H L. Stout, T. B. Wibon, 

J. H. Douglas-M, Soc. 13. T. 28, R. 13 W. 

Lour driving. 
A. E. Sawyer, David Austin, Richard Dew- 
hurst, Sec. UO, T. 31, R. 1 W. Log 

driving. 
C.W. Hanson, N >6 NW. Sec. 14, T. 31, 

R. 5 W. Logdrivi'g. 
T. rt. Wilson, Andrew Tainter, William 

WiNon. H. L. Stou», J. H. Knapp, 

J. H. Douglass, Sec. 30. T. ;S6, R. 9 W. 

Log driving. 
Gnstavu- Werlich, SW. SE. Sec. 13, and 

NW. NE. Sec. 24, T. 30, R. 4 E. Log 

driving. „ 

K.A. Ostergreen, NW.Sec. 10, T. 34,R. 4B. 

Log driving. 
Atlcy Peterson, Peter Hoovorson, NW.NE. 

Sec. 31, T. 11, R. 3 W. Log driving. 
A. B LuDt, ►-eter Musser, NW. NW. 

Sec. 31, i. 38, R. 2 E. Loc driving. 
T. B. Scott. Sec. 13, T. 32, R. 7 E. Log 

driving. _ ^ 

P. B. Champagne, NE. Sec. 30, T. 33. R. 

6E. 
DeLoss R. Moon, on Otter creek for log 

drivincr. 
DeLoss R . Mood, on Muskrat for log driv- 
ing. 
DeLoss R. Moon, on Wolf river for log 

driving. 

D. P. Simmons, Sec. 18, T. 40, R. 1 W., for 

loflr driving. 
G. W. Cate. N. N. McCloud.lot 4, Sec. 32, 

T.34, R. 3. E Log driving. 
A. B. McDonnell, Sec. 18, T. 40, R. 2 W. 

Log driving. 
Halver Annunson, John Annunson, Sec. 13, 

T. 38, R. 15 E. Log driving. 
Matthcjv Wadleigh, R. M.Mooer, A. D. 

Lunt, on Little Elk for log driving. 
Able Neff. W. ^ Sec. 14, T. 33, R. 8 E. 

Log driving. 
J. W. HeHth«>r, James McOee, Sees. 8, 9, 

and 16. T. 3:», R. 4 W., and Sec. 24, T. 35, 

R.5W. Logdriving. 
John Redmond. Sees. 16 and 17, T. 31, R. 

5 VV. Logdriviug. 
T. J. LaFlAsh, Sec. 14, T. 23. R. 1 E., Sees. 

5 and 30, T. 23. R. 2E.,Sec. 4, T. 22. R. 2 

E. Log driving. 
J. P. Jacobson, Sec. 23, T. 38, R. 18 W. 

Log driving. 
F D. Newbold, R. R. Livingstone, T. 

26, R. 11 and 12 E. Log driving. 
Wyota Strausky, SW. Sec. 14, T. 23, R. 

24 E. 
I A. C. Cushman. NE. SE. Sec. 24, T. 12, 

R.3 W. Loir driving. 
J. O. Nplson,Wm. Long, Sec. 12,T. 40. R. 
I 11 W. 

I Delo?s R. Moon, Sec. 25, T. 27, R. 10 W., 
; and Sec. 34, same town and range. 
John Ross. J. E i.>zuv. M P. Uube, Sec. 

22, T. 31, R. 7E. Logdriviug. 
I John Rot-, J. E. Lp.ihy, M. P. Bube, Sec. 

I'l.Ml. R.8 E. L"g cirivlng. 



a Chap. 181, Laws of 1882. amends. 



332 
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Grants of dam privileges by the legislature of Wisconsin— Continued . 



Laws 
of 



Chap- 
ter or 
Dtiin- 
ber. 




Name of irraDtee. land daseriptioo, 
section, township and range. 



a 1881 

J881 

1881 

1881 

bl881 

1881 
1881 

1881 

1881 

1881 

1881 

18S2 
1882 

1883 



1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1882 
c 1882 

1882 
1882 

1882 

1882 

1882 

1883 



161 

164 

177 

221 

255 

266 
267 

311 

326 

327 

331 

38 

78 

103 



106 
107 
137 
145 
182 
183 
184 
186 
224 

228 
247 



Wedges creek. 



Say lor creek 

Fisher creek 

Silver creek 

Chippewa river. 



Yellow river . 
Plover river . 



AmiaicoQ river.... 

Siscowit river 

Iron river ... . 

Windfall creek... 

Embarrass river. . 
Red Cedar river, . 



...| 



Bed Cedar river. 



Wiscotisiu river 

Bi»? Plover river 

Blake brook 

Big Plover river 

Toto«raticaD8e river.. 
Totogaticanse river.. 
Totofcaticaase river.. 
Biff Eau Pleioe river. 
I St. Croix river 



Jamp river 

Wisconsin river. 



Clark 



Price 

Chippewa... 

Taylor and 

Price. 
Chippewa . 

Chippewa.... 
Marathon ... 

Douglas 

Bayfield 

Bayfield 

Chippewa... 

Shawano 

Burnett , 

Barron 



Portage 

Portage . . . . 
Waupaca... 

Portage 

Bayfield.... 
Douglas . . . . 
Bayfield... 
Marathon. . 
Polk 



Babhs creek. 
Rock creek.. 



270 

292 ; Spring brook 

297 I Little Wolf river. 

316 Embarra.«<s river. . 



Price 

Lincoln (now 
Oneida). 

Sauk 

Clark 



9 Eant Fork Black 
river. 



Langlade .... 
Waupaca — 
Shawano 



Wood, Clark 
and Jack.son' 



JamAA Hewett, NR. 8E. S-c. 22, and NW. 

SW. Sec. 23 T. 25, B. 3 W. Log 

driving. 
£. E. LeClaire, T. 98, B. 1 E. U)g 

drivincr. 
Eugene Shaw, D. P. Simmons, See. S4, T. 

32. R. 6 W. Log driving. 
John Duncan, any point on said creek. 

.Log driving. 
Stanton Barnard, Sec. 4, T. 28, B. 8 W., 

andSec.26, T.29. R.8 W. Log driving. 
Robert Jackson, Sec. 1, T. 29, R. 6 W. 
E. G. Cory, SW.Sec. 19, T.28. R.IO E. Log 

driving. 
R. H. Henry. S. B. Barker. G. W. Henry. 

T. 46, R. 13 W. Log driving. 
R. D. Pike, Isaac H.Wing, N. J. Wllley, 

T. 51. R. 6 W. Log driving. 
R. D. Pike. J. H Knight, Isaac H. Wing. 

Jas. Barden, T.50, R.9 W. Log driving. 
JohuMnrning, W. A. Rust, Sec. 16. T. 38, 

R. 8 W. Log driving. 
William Smith, SE. Sec. 9, T. 26, R. 14 E. 
J. H. Knapp, H. L. Stout. Andrew Tain- 

ter. William Wilson, T. B. Wilson. J. H. 

Douglass, Sec. 25, T. 87. B. 10 W., for log 

driving purposes. 
J. H. Knapp, H. L. Stout. Andrew Tain- 

ter. William Wilson, T. B. Wilson, J. H. 

Douglass, SE. NE. Sec. 21. and Lot 3, Sec. 

22, T. 36, K. 10 W., for log driving pur- 
poses. 
S. A. Sherman, Sec. 17, T. 23, R. 8 E., for 

log driving purposes. 

C. A. Sherman, Sec. 26, T. 24. R. 8 E., for 
log driving purposes. 

Raymond Ayres, C. Rich. NE. Sec. 35. T. 
24, R. 12 E.. for log drivin«. 

S. A. Sherman, Sec. 9, T. 23. R. 8 £. Log 
driving. 

J. E. Glover, Isaac H. Wing, W. H. 
Phipp*, Sec. 8. T. i% R. 9 W. 

J. E. Glover, I<»aac H. Wing, W. H. 
Pliipps, Sec. 1, T. 43, R. 10 W. 

J. E. Glover, Isaac H. Wing. W. H. 
Phipps, S*»c. 6. T. 43, R. 9 W. 

Christian Weber, NW. SE. Sec. 13, T. 27, 
R 3 G 

J. F. Mason, G. B. Burrows, W. J. Vin- 
cent, Wm. Am«»ry,J S. B ker At or 
near St. Croix Falls, for log driving. 

D. P. Simmon?, NW. SW. Sec. 32. T. 84, 
R. 1 W.. for log driving. 

e. D. Brown, T. W. Anderson, AW. 

Brown and W. E. Brown, Sec. 6, T. 36, 

R.9 E. 
A. P. Ellin wood, Sec. 9. T. 12, R. 4 E. 
Phillip Rossman, Sec. 28, T. 27, R. 1 W., 

for log driving. 
J. H. Weed. S. Bryant, Alfred Weed,E. M 

NE Sec. 31, T. 81. R.l IE., for log driving 
CM. Wells, J. W. Ostrander, B. Os-' 

t render, bW. SW. Sec 8, T. 22, R. 14 E. 
Henry Steams. SW. Sec. 9, T. 27, R. 12 E., 

for Kg driving 
Thomas J. La Flesh, Sec. 25, T. 24 N., 

R 2E. 



a Chap. 89, Laws of 18S2, amende. 
bChap. %. Laws of 1883. amends. 
cChap. 253, Laws of 1887, amends 
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Or ants of darn privileges by the legislature of TKi«con«(/t— CoDtinued. 



Lawt 
of 



Chap- 
ter or 
Dom- 
ber. 



a 1883 

bl88S 
1883 

1883 



1883 
1883 



1883 
dl883 



1883 
1883 

1883 
1883 

1883 

1883 
1883 

18<!3 

1883 

1883 

1883 
1883 

1883 

1883 

1883 
e 1883 
1883 
1883 
1883 
1885 
1885 



209 

06 

170 

113 

75 
347 
196 

140 



93 




Chippewa river 
Copper creek 

DunoaD creek. 



DaDnam creek 

Fisher river 

Haycreek 

Kewaunee ri?or.,.. 
Little Black river. 



Llueola . , , . 
Chipp«wa - 



Burnett .. 
riiipfjtiwa 



Kftwaaaee , 
Taylor 



Little Eau Pleine 

river. 
Little Yellow river 

I 

224 White river 

222 Long Lake river... 



335 Marengo river.. 



11 Namakoffan river. 
230 O'Neil river 



130 
182 



317 
355 



65 



Pine creek.. . . 
Poplar river. 



Red Cedar river . 



Robinson creek 
8t. German creek., 

Scarbro creek...... 



Uarathon.. 
Wood 

Ba J field.... 
Barnett * * * 

Bayfield .. 

Abhland 

Chippewa.. 

Taylor 

Oconto .. . 

Dunn 



259 Spring brook . 



21 Straight river 

33 Straight river 

344 Totogaticanse river. 

213 Yellow river 

326 Yellow river 

43 Namakagon river... 

70 Ahnaoee river 



Jackson ... 
Lincoln (now 

Vilas). 
Kewaunee. 



Langlade . 

Polk 

Polk 

Douglas.. , 

Barron 

Taylor 

Sawyer 

Door 



Name of grantee, land description, 
section, township and range. 



James Hewitt, near outlet of O'NeiU'a 

creek. 
SUnton Bernard, amen«)in« 255, 1881. 
J. F. Bills and J. R. WUmot, NW. NE. 

Sec. 1, T. 31 N.,R. 5. 
Hector C. McRae, Jacob Luengle and John 

Miller, NW. NE. Sec. 6, T. 28N., R. 8 W. 
Erick Lundholm.Lot S,Sec. 28.T. 38, R.17 W. 
Wm. Ervin. on said river for log drivin-*. 
James Morrison, Edward RuUedge, SW. 

SW. Sec.2<,T. 36, R. IE. 
An act to amend Sec. 2, Ch. 58. Laws 1851 . 
E. R . Urquhart, Peter Do vie, Jotepb 

Brocher, W. Van Noslitz. 8W. 8W. Sec. 1, 



r.30N.. b. IE. 
Joseph Meyer, Sec. 34, T. 



27N.,B.2E. 



J. D. Witt«r, J E. Ingraham, John Daly, 

H. A Sftimwa. Sees. 19, 29, 30. 32, 

T. 21N . R. 3E 
Joha A. Humbird. at point where C. & St. 

Paul, M J^ O Rv. crosses. 
John H. Konpp. Henry L. Htout. Andrew 

Tainter, Will Wilson, Thos. B.Wilson, 

JnhE) H . DmiffJfis, SW. of SW. Sec. 24, 

T .'57. R 11 \\\ 
Robert Ritchie, S. H of SE. Sec. 27, T. 45 

N.,R.5W. 
Anthony J. Hay ward, Sec. 27, T. 41, R 9 W. 
Marshall Miller, L C. Stanley, Sec. 29, 

T 31 R 8 W 
Thomas kemsl Sec. 15, T. 30N.,R. 1 W. 

Log driving. 
Halvor Annun«on and John Annunson, 

Sees. 13.14, T. 38 N., R. 15E.,Sec. 20, 

T. 38 N., R. 16E. 
John H. Knapp, Henry L. 8tont, Andrew 

Tainter, Wm. Wilson, Thos. B. Wilson 

and .John H. Douglas, Lots 2 and 6, Sec. 

6, T. 28, R. 12 W. 
HughB Mills, T. 20. R. 2 W. 
John Arpin and P. B. Chapagne, Sec. 30, 

T. 40 N , R. 8 E. 
George Grimmer. Alex Trudell, William 

Bruemmer, S .V . of SE. Sec. 25, T. 24. 

R.23E. 
Louis Navotney and Joseph Navotney, 

west M NE. and east Vi NW. Sec. 29, T. 

31N.,R. HE. 
Nelson Lawson, J. H. McCourt, Lot 1, 

Sec. 20, T. 36, R. 16 W. 
Isaac Staples, N. »i SW. Sec. 18, T. 36, 

R. 16 W. ; S. 'a NE Sec. 20, T. 38, R. 16 W. 
S. L. Cowan. Isaac H. \ving and Wm. 

Phippb, SW. Sec. 30, T. 43, R. 10 W. 
Charles 8. Taylor, John Post, SE. of Sec. 

27, T. 34 N., R. 12 W. 
J. F. Ellis, E. W. AUen, Sec. 27, T. 31 N., 

R. 4 W. 
A.J. Hay ward, above village of Hay ward, 

for log driving purposes. 
A. Fetzer, K. Youngs E % SW. Sec. 29, 

T. 26. R. 23 E. 



a Chap. 88, Laws of 1885, amends. 

b Amendment. 

c Amendment. 

d Chap. 377. Laws of 1887, amends* 

e Chap. 108. Laws of 1^7, repeals. 
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WATER POWERS OF WISCONSIN. 



Oranta of dam privileges by the legislature of Wisconsin— Continued. 



Laws 
of 


Chap- 
ter or 
num- 
ber. 


a 1885 


75 


1885 


100 


1885 


101 




1885 I 
1885 
1885 I 

1885 
1885 

1885 

1885 

1885 
1885 
1885 

1885 

1885 

1885 
1885 

1885 

1885 

1885 

1885 

1885 
1887 
1887 

1887 

1887 

1887 

1887 
1887 

1887 



158 
180 
231 

235 
236 

254 

255 

278 
280 
281 

282 

283 

363 
367 

371 

872 



NamakagoQ river — 
Hemlock creek 

Elm creek 

Wisconsin river 

Sand creek 

Miller creek 

Embarrass river 

Little Bear creek 



Apple river 

Embarrass river . 

Wisconsin river.. 

Red river 

Embarrasb river . 

Embarrass river . 

Apple river 



Sheboyfran river. 
Popple Creek — 



Lewis creek 



70 
85 
113 

117 



Deer brook 

402 j Wood river 

412 I Plover river 

4^4 i Milwaukee river. ... 
12 . Wise »n8in river... 
29 Wisconsin river... 



Tomahawk river.... 
Montreal river.... 



Washbnm., 
Chippewa. . 

Siwyer 

Wood 

Barron 

Barron 

Shawano. ., 
Barron , 



Polk 

Shawano. 



Wood 

Shawano. .. 
Shawano. .. 



Shawano. 
Polk 



Sheboygan 
Price 



Jackson . 



Langlade .. 

Burnett ... 

Marathon.. 

Milwaukee. 
Lincoln . . . . . 
Wood 



Lincoln . 
Iron 



Big Eau Pleine river 

Tea river 

Apple river 



Tamarack creek. 



Marathon. 
Sawyer.... 
Polk 



Oneida . 



Name of grantee, land description, 
section, township and range. 



Jacob Bean, J. S. Obrien, Sec. 35, T. 41, 

R . 10 W. , and other points on said river, 

for log driving purposes. 
John H. Knapi , Henry L. Stout. Andrew 

Tainter, William Wilson, Tbomas B. 

Wilson aufi John H. Douglaes, W. Vi 

NW. Sec. 26, T. 36, R. 9 W. 
J. H. Kunpp, H. L. Stout, Andrew 

Taintr^r, William Wilson. T. B. Wilson 

and John H. Douglass, Lot 4, Sec. 10, 

T. 37. R. 9 W. 
M. L. Bensley and Welcome Hyde, Sec. 8, 

T "^Z R A 1^ 
J. T." Heath and L. B. Roice, N. )^ Sec. 

17. T. 36. R. 14 W\ 
J. H. Knapp, H. L. Stout, Andrew 

Tainter William Wilson, T. B. Wilson 

and J. H. Douglass, SW. Sec. 26, T. 

S6. R n W 
E. J. df.mTije, N H XW. Sec. 10, T. 27, 

R U E. 
J. H ifuJiTir^^ H. L. Stout, Andrew 

Taiueat, Williftuj WUiii^Q, T. B. Wilson 

and Johu H. DnugJAas, SW. NW. Sec. 

23, T 3B. R. »J%V. 

Joha C Scliueidar, S. ^, NC. Sec. 12, 

T. 32. R 17 W'. 
Carl J. Berif and NiH A. Madson, NW. 

NW Ssc-33, T, 27, R. 12 E. 
IL C. LiroDS, Sm;. IS, T. 22, R. 6. 
Viftorjti? J Haht], NW.S&c,3,T. 27, R. 14E. 
John ^lebor add Will Lam Dumke, £. H 

aW. Sec. li. T. 27, H. i;iE. 
TheiKlora Buettuer, NW Sec. 23, T. 26 

R 13 E 
John C. Schneider, SE. NE. Sec. 11, T. 32, 

R. 17 W. 
Henry Huson, SE.Sec. 13, T. 16, R. 20 E. 
G. W Mason, David Dubaoh, Allen Bur- 

dette and G. W. Prescott. Sec. 28, T. 38. 

R 2 E 
Oliver Darwin, T. 21, Ranges 2. Sand 4 W. 

One or more dams for log driving pur- 
poses. 
M. G. Harlow AW.U.Luce.SW.NB. Sec. 30 

'r.32. R.ll E. , for log driving purposes 
Canute Anderson, SE.SE. Sec. 28. T. S8,R 

18 W. 
H. M. Wadleigh, NE.SW.Sec.l9,T. 28, R. 

10 £. For log driving purposes. 
Tity of Milwaukee in City of Milwaukee. 
William H. Bradley. Sec. 10, T. 34, R. 6 E. 
Centralia Pulp & Water Power Co., Sec. 

24, T 22, R. 5E. 

C. D. Hammond, H. C. Baker, W. W. 

Rich, P. R. Champaffne, W. H. Eustis, 

Sees. 4or9, T. 35, R. 6 E. 
Beoj. H^-inemann. at any point or points 

on said river to be selected by the 

grantee. 
W. H. Richards. NW. SE. Sec. 4, T. 27, 

R. 3E. 
John England, either on Sec. 3, T. 41, 

R. 6 W., or Sec. 34. T. 42, K. 6 W. 
William Wilson, Amos E. Jefferson and 

CLas. T. Fox. either Sec. 28 or Sec. 38, 

T. 33, R. 16 W. 
M. P. Beebe and H. Cline. building dams 

on said creek for log driving purposes. 



a Chap. 154, Laws of 1887, amends. 
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Grants of dam privileges by the legislature of U't«cow«in— Continued. 



Law9 
of 



Chap- 
ter or 
num- 
ber. 



River. 



County . 



Name of frrantee, land description, 
section, township and rauffe. 



1887 



1887 
1887 


176 
177 


1887 


178 


1S87 


218 


1887 
1887 


2-iS 
251 


1887 


231 


1887 


262 


1887 


273 


1887 


m 


1887 


329 


1887 


339 


1887 


316 


1887 


886 



1887 



1887 


431 


1887 


438 


188? 


444 


1887 
1887 


448 
449 


1887 


512- 


1887 


532 


188'J 


366 


a 1889 


44."> 


188y 


270 


188U 


449 


188U 


372 


1889 


77 


1889 


485 


188i) 
1!<89 


3i« 
416 



135 ; Apple river.. 

Yellow river 
Trade river . 

Blake*8 lake. 

Apple river.. 



Tato^atic river 
Bobiuson creek 



Clam river 

Duncan creek. 
Devil's creek 



North Fork. Eau 

Claire river. 
Bear creek. 



Bi«r Rib river., 



Tomahawk river . 
Squaw creek 



407 Montreal river. 



Stinirrel river.. 
Black river .. .. 
Peshtiffo river . 



Trade river 

Flambeau river (N 

Fork). 
Eagle river 



Ea^rle river .. . 
Beaver brook. 

Chief rivor 

Kaffle river 



St. Croix .... 

Barron 

Burnett 

Polk 

Polk 

Washburn].. . 
Jackson 

Burnett 

Chippewa.... 
Sawyer 

CJark 

Oneida (now 

Vilas). 
Al arathon 

Lincoln 

Price 

A»hlaiid (noiK 
Iron). I 

Oneida 

Jackson.. .. | 

Forest 



Burnett 

Oueida (now 

Vilas). 
Ooetila (now 

Vilas). 

Forest (now 

Oueida). 
Polk 



Sawyer. 
Ooeida 



Embarrass rivei . 
Fox river 



Four mile creek 

Little Bear creek 



Shawano. 



Little Somo river. 
Moose river 



Outagamie 

Marathon... 

Oneida ... 

Lincoln 

Douglas 



S W. rnTnpbell,NW. NE. Sec. 11, T. 81 

J. W. Tftylnr, NW. Spt 27, IT. 34, R. 12 W 
Fr^-iierick PptLprsion> VV. % NE. Sec 22 

T 37, R, 18 W. 
Snmuel Hnrrimat}, ^. P. Anderson and 

Abrftm Joiiti*oii, iVc. 26, T. 8.'i, R 16 W. 
lohoC. Scliupider, William Wilson, NW. 

NE. SecHi. T. 34. R. n W. 
ti. A. Torinuii, Sac \t, T. 42. R. 12 W. 
iiniEh H. Mills, maintain dam or dams in 

T. m Retires 1. 2. 3 nod 4 W., for log driv 

in.it purro?*s. 
\V, J Virtffint, JfttT}p°. Thompson and J.B. 

Jotii?=. T. 3B, R 16 W 
■liicftb Loiijeukutjei, NK NE. Sec. 6. T. 28, 

R A VV., id city i*f Cbiijpewa Falls. 
Mnlcfim .Uobiitf, ^\E. NW S*i:. 3, T. 88, 

R. 8 W.. also other Hrht^ on said creek 

for log driving purnopes. 
Jacob Bye. Sec. 28. T. 29, R. 4 W. 

Chas. H. Henry. Sees. 1 and 2, T. 40. R. 

4E. 
D. H. Jcilinsutj, V\i»\ Reitbrnnk and L. W. 

H«l.«ey, twtweuii SW, U (Seo. 8 and Sec 

6. T.29. R .^E 
D. J Arr.in, E P. Arpin and W. G. Col- 

lins. bW. »4 Sec. 28, T. 8.-), R. 6 E. 
James Quail and John Quail. From its 

nfi!-^. T. 88, R. : E., for log 

|jn^ incr puri>ose.s. 
Daniel (^ bifield, at noint or points in 

Sec. 34, T. 46, R. 2 E.. for log driving 

J. p. W. Heath. T. .39. R. 5 E. for log 

drifjujz fmrfrffj-es, 
D. 4 fspntiUfing. E. L. Brockway. Sec. 22, 

Geortfe R.' hall, Sec . 28 or Sec . 33. T . 87. R 

l.)E. 
C. J. AWerlindjSK. SE Sec 16, T. 37, R. 18 W. 
C. H. Henry. T. 42. K. 5 E, for log driving 

purpos<>s. 
Leander Choate. W. H. Bradley, George 

(*erry and Waller Scott, St»c. 31, T. 40. R 

10 E. 
J P. UDrlerw^Mxi, Ri*fj. Oerry, Henrv 

Sherry, S !4 S^^c- il,T. SH. K. 11 E. 
Jriel RichiirdfifiD, bW. of ihe NE and 

NE ipf SE Spc, 5. T.aSN., R.r. W 
Jiimfts Wrigfjt. 8«c 16. T. 41 N., K, 7 Yi,,& 

otber ]rK'aliil«Hi Hlon^^ ^aid j^trefttn., 
Lean d e r < ? hi>B te, W . H W rndJe y . (3<^orga 

Uerrn, Walter Scott, s^^^^ M T In N 

R. 10 E. ■ ^ * 

Hprratu !3*hwftnke, Herman Wilkes and 

H 4. Wichman, Sec. 13, and Lot 26 

H. II E. 
Hrtiry J. Rogeri Ai Angiiat L. Smith. Lots 

(iA7. ^^ "^J S "f river t.i „,\^ & 3 

Mf'tv 2Z\ river. I 11 N. H.l*( E. 

Freeman & Fellows LuJiilwr Co. on said 

creek for log drivin«r. 
John T. ('o«griff, on SW. of SE.Sec 7. T 

41, R.5. E. 
J.ihu Woodlock. Sec. 27, T.35 N.. R 5 E 
William Sauutry, T. 45, R. 13. Sec. 6, T "44" 

R. 11 W. and T. 48 N.. R. 13 W. 



a Chap. 87. Laws of 1897, repeals. 
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Grants of dam privileges by the legislature of Wisconsin— Cod tin ued. 



Laws 
of 



1889 
1888 

a 1889 

1889 
1889 
1889 

1889 

1889 
1889 

bl889 
1889 

1889 

1889 



C1889 

189] 
1891 

189] 

189] 

189] 

1891 

189] 

189] 

189] 
dl89] 

1891 

189] 
189] 



Chap- 
ter or 
nam- 
ber. 



23 
45 
44 

215 

405 
83 
252 

481 

394 
32 

53 
283 

407 

236 

816 

235 

49 

104 
110 

110 

110 

110 

111 

140 

142 

148 
149 

150 

170 

175 

177 

186 



Biver. 



Pigeon riyer 

Red river 

Bed river 

St. Croix river 

SkioDer creek 

Squaw creek 

Tomahawk river 

Tomahawk river — 

White river 

WisconsiD river 

WlscoDsiD river 

Wisconsin river 

Wisconsin river 

Wisconsin river 

Wisconsin river 

Wolf river 

Yellow river 

Tamarack river 

Spruce river 

Spruce river 

Spruce river 

Spruce river 

St. Croix river 

Flambeau creek 

Yellow river 

Trade river 

Spring Brook 

Oconomowoc 

Oak creek 

Red river 

Wisconsin river 

Little Wolf river.... 



County . 



Waupaca ... 
Shawano — 
Shawano. . . . 

Polk 

Price 

Oneida 

Oneida 

Oneida 

Bayfield 

Wood 

Wood 

Portage 

Portage , 

Wood 

Wood 

Shawano. ... 

Bnrnott and 
Washburn. 

Burnett 

Douglas 

Douglas..... 

Douglas 

Douglas 

Douglas 

Price 

Wood 

Burnett 

Washburn .. 

Washington 

Milwaukee . . 

Shawano 

Oneida 

Waupaca ... 



Name of grantee, land de^oription, 
section, township and range. 



John Nnhr^Sr,, Albert Nobr, 4 Wm.Nohr, 

SE. of 9E. 9bc. 15, T. 25 N., R. W E. 
AiiJtutt li. 8**bmi<lt, NW. of NK. 8ec.3, T, 

Zl, R. U E. 
Cbarlen Kruptftji' &. Au^HAt Kruegsr, 8E* 

ofSW, ftDd SW. of SE. flee *1,T, n.B. 

15 E 
Arpo^ E. Jpfforson^ Jamtis Tliomp&oat SW, 

Cbinf]i, EJwanl D. Lnwi^ and Krlward 

A, O'Hrieo, Sec 22, T. 90 N.,R. 30 E, 

Sec. 11. T. S3 N , R. le W. ((wiMlama.) 
Oflorfffi W.BIbboi] and AHiia tlardetto,SscB< 

9, ir>aud 19. T. aa, R 2 W. 
L&Rojf Hornclc* A. M* Sherman, KE. of 

the SE. Bee. 2a, T.ION..R. 4 E. 
llafid N B«<iJamiD, Wm, S^tanW< Hen- 
ry*!. Payne, St^Ji. 10 h 1%T. 3flN,.R. 

fi F 
JoliD Arphi ^ DdnielJ. Arplo, Fee. 21, T. 

SON., R. t? E/ 
JohuS.Owtn.ik'C. 13, T 45 N., R. 7 W. 
Jiihn Kdwflra A Walter A. Soott^ Sec 30, 

T. J2N .R, oE 
TUomasi K. Nenh, T, H N . R. 5 E, 
6ponre A Whit lag, Wm. i . Whit La a aad 

R, C Ru^s^oll. S(^c a, T. 23 N., R. a E. 
Theodore A. Tii^lnrand Q. S. Blron, Seot. 

6. 7,T. 33t R *t E, 
GLtorj e S. BiroD and Laora Biron, Sec S4» 

T. 23N., R 6E. 
Frank (iarri-i^oQ. Jolm Farrsh^E. B- Hos^ 

:^iftr, J B Witrnr, <i. F. Stet^le, Sec 2*, 

T n^., R.fj E. 
fL M tJnliam. Ma^biq^ MiUer, F. D, Nabor^ 

Sec^s. 2o, 36, l". 27, R . 15 E. 
\Vm , tlial mor^, S^c . ^L T . 33 N . , U. 13 W. ; 

Soc 7, T- 10 N., R. Ifl W. : sine 20, i'. SfiN., 

R. U W.t^fH*. 10, T. 3SN ..R 13 W, 
Wm, SnuQtry,Seff. 6, T. 43, R. IS W. 
\\^. Sanntry, N\V. HE. SftC 83, T. U, 

R, J.S VV 
Wm. Sanntry, SW. NW. Sec. 27, T. 44. 

R. l!iW. 
Wm. Sauntry, NW. SE. Sec. 22, T. 44, 

R.15W. 
Wm. Sanntry, 8W. SW. Sec. U, T. 44, 

R 15 W. 
Wm. SAUDtry\ thr^e diama at dlfferenl 

rlxiim on weE^t Itne ul nection Q, 1\ 44, 
11 W. 
O. O. Viin DuiMMj, JorUIi Ai-ijold. Fred 

Arnold, Lot 8. Sec. 6, T. 5», R. 1 E. 
Hpory C Peine, at or near tn© town of 

Babcock, T. 21, R. 3 E. 
CarlE. Pet^rsop, Sec. Sfi, T, ST. R.19W. 
Wm. Chal mr*r*, 9. ^ S W . SeaB. 6, N . l,is N W. 

84*0. T.T. m, R. n W 
K W Ef^rcki, NE NE. Sec. 23, T. e> 

R. 18 E. 
Jc>9, Lindcnmann, SW. SE. NE. HW. 8e« 

2. T. '], R. 22 E. 
U J . H uhD, J K . Baom, John Mam, N , ^ 

S\V t§E. =wc 2 T. 2^ R. 14 E. 
I^an (f rah am. E. f. Alien, !■. J. Cook, Sec 

2fJ, T. 40. B. Hit:. 
Jag. Ueikli^lohn ami W. H, HatteD, co- 
partners us MHklekilin A Hatten^Nli^. 

SW.Sec. 1,VT. 2S. R. laE. 



a Chap. 478, Laws of 1891, amends. 
bNo sectioQ given, so it cannot be located. 
cChap. 27, Laws of 1895, repeals, 
d Chap. 28, Laws of 1895, repeals. 
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Oranta of dam privileges by the legislature of W*«con«fn— Continued. 



Laws 
of 


Chap 
teror 
nam- 
ber. 


River. 


County . 


1891 


222 


Iron river 


Bayfield 


1891 


229 
238 

242 


Pine river 


Forest 


1891 


Pine river 


Forest 

Marathon 


1891 


Ban Claire river 


1891 
• 1891 


284 
313 


Wisconsin river 

Chippewa river 


Columbia .... 
Eau Claire 
and Chip- 


1891 


395 


LitUe Wolf river.... 


oewa. 
Waapaca — 


1891 


396 


Montreal river 


Ashland 1 


1893 


111 
221 
264 
203 


Black river 


Clark 


189S 


Clam river 


Bnrnett 


1893 


Clam river 


Burnett ' 


1893 


Comet river 


Shawano and 






Waupaca. 


1893 


50 
194 
207 


Devil creek 


Lincoln 

Taylor 


1893 


Elder creek 


1893 


Embarrass river 


Shawano 


1893 


122 


flay Meadow creek . . 


Lincoln 


1893 


154 


Little Rice river 


Oneida 


a 1893 


190 
191 

129 


Oconto river 


Oconto 

Oconto 


1893 


Oconto river 


1893 


Pecor brouk 


Oconto 1 


1893 


169 
266 


Pelican river 


Oneida ' 


1893 


Prairie river 


Lincoln 


bl893 


302 


Sind river 


Bayfield 


1893 


99 
118 


White river 


Ashland 

Columbia & 
Sauk. 


e 1893 


Wisconsin river 


1893 


213 


Wisconsin river 




1893 


143 


Wisconsin river 


Lincoln 


1893 


138 


Wisconsin river ... 


Marathon — 



Name of grantee, land description, 
section, township and range. 



Patrick Hymes, building dams on said 

river for log driving purposes. 
Henry Collet t, J. S.Chase and Levi Col- 

lett, on north branch of Pine river. 
Burton Ramsey, Chas. U. Jones, south 

branch of Pine river for log driving pur- 
poses. 
Geo. Clayton, Chas. E. Parks, Sec. 7, T. 29, 

R.IOE. 
Town of Newport, in town of Newport. 
Wm. F. BailAv, Henry W. Eirly, John 

Hunnor nnd Jos. Mandelert. In the 

cities rif Eiu Claire and Chippewa Falls. 
A. W. Whitcomb and O. fl. Fox, Sees. 2S 

and 26. T. 25, R. 14E. 
Jas. McCratseu and J. T. Barber, atanv 

point or points between Island Lake ana 

Sec. 27. T. 46, R. 2 E., for log driving 

purposes. 
M. C. Ring, town of Pine Valley, Clark 

county . 
John Arbuckle. SE. of NE. Sec. 5, T. 37 N. 

of R. 14 W. 
John Arbuckle. NE. Sec. 30. T 38 N.„ 

R. 14 W. 
James Soaulding, Sec. 21, T. 26 N ., R.llB. 

Sec. 34, T. 26 N., R. 11 E , county of 

Shawano, also Sec. 12. T. 25 N. , R. 11 E. 

courity of Waupaca. 
Carl KleinschmiitfCast % of N£. Seo. 20, 

T. H1N.,R. 6E 
Charles W. Hanson, Sec. 19, T. 81 N. 

R. 4 W. 
JamoM Meiklejohn. S. H of the NE. £NW. 

of NR. 80c. 5,T 26N ,R. ISB. 
Frederick Manecke, on tbe SB. of 8W. 

Sec. 7, T. 82N.,R. 8E. 
Thomas Christy, west M of NE. See. 23. 

T. 36 N?. R. 5 E. 
Merick Murphy, amending Sec. 129, 1851, 

and 32, P. and L.. 1862. 
N. H. Rrokaw and R A. Edmonds, lot 

No. 1, Sec. 2ST. 28N.,R. 19, and T. 28 

N., R 19E., oppostre siae of river. 
Wm. S'>mmer8, on the NE. of the NE. of 

S:jc. 18, T. 29, R. 17 *S. 
Paul Brown and A. W. Sliel ton, Sees. 8, 

9andl6. T. 36 N.. R. 9 c 
John N. Connor and Sigmund Heineman, 

Sec 1, T. 31 N., R.6 B. 
El ward J. Thompson. S«c. 9, T. 50, R. 5 

W.Sdc.l, r. 51, R. 5 W. 
G->orge Donileson, Samuel C.Knowles and 

Henry Sherry, N. H NE. Sec. 6,T. 46 N.» 

R 4 W. 
Ki) bourn M<«nufactnring Co., Sees. 3, 4, 

9, 10, r. 13N., R. 6 l£. (An act to amend 

Ch. 424 of the private and local laws of 

1866. J 
Wisconsin River Improvement Co., Sec. 8. 

T. 22 N.. R. 6E. 
Edward D. Brown, Thomas W. Anderson, 

Anderson W. Brown, Webster E. Brown, 

Sec. 6,T. 36 N., R.9E , Oneida county. 
Joseph Desert, Louis Desert, H. M. 

Thomppon. T 27 N., R. 7 E. 



*01d dam have been maiutained here for many years, 
a Amendment. 
bTwodam3. 
c Amendment. 



No improvements recently. 



22 
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OrantB of dam privilegeu by the legUlaiure of H^i«con«t'ri— Continued . 



Laws 
of 


Chap- 
ter or 
nam- 
ber. 


1883 


86 


18»S 


208 


11883 


210 


1885 
1885 
1885 


210 
172 
346 


Ift^ 


357 


1885 


88 


1885 
1885 


251 
234 


1885 


60 


>1895 


272 


1885 
;188S 


77 
82 


1885 
1885 


345 
58 



River. 




18% 

dl895 

d 188:') 

1887 

1887 
1897 I 
1897 ! 

1897 I 

1897 I 

e 1887 j 

1887 j 

1897 I 

1^99 I 

1899 i 



88 I 

101 I 
»01 ' 

206 I 

207 i 
143 ! 



145 I 

240 I 

I 

211 j 

234 

190 

134 



IH 

172 
177 
195 

209 
227 



Wisconsin river 

Wisconsin river 

Wisconsin river 

Big Eaa Pleine river. 

Black river 

Chippewa river 

Fisher river 

Hemlock creek 

Little Wolf river... 
Peshtigo river 

Turtle river 

Wisconsin river 

Wisconsin river 

Wisconsin river 

Wisconsin river 

Wolf river 

Wood river 

Yellow river 

Yellow river 

beaver creek 

Cranberry creek 

Hay river 

Middle river 

• 

Oconto river 

Oconto river 

Rjtriver 

Gilbert creek 

Wisconsin river 

Elk Creek 

Apple river 

Apple river 

Little Wolf river.... 
Waupaca river 

Chippewa river 

Oak creek 



St. Croix . 
Waupaca . 
Waupaca . 

Chippewa 
Dunn 



Name of grantee, land description, 
section, township and range. 



J. D. Ross, W. D. Silverthom, T. 28 N., 

R.7E. 
Charge S. Byron and Laura Biron, Sec. 84, 

T.23N ,R.6 E. 
Bertrand Q. Chandosand George E. Hos- 

kin8on.lots4,7&8inSec 8.T 22N.,R.6E 
John E. McMuilen. T. 29, R. 2 E. 
E. E. Finney. T. 2«, R. 2W. 
Geo. L. Rogers and R. A. Cook, Sec. 12, 

T 42 R 2 W 
Warren Flint and Edward Porter. Sec. 34, 

T. 82, R.6W., and Sec. 4, T. 31, R.6W. 
D. J. Arpin, E. P. Arptn, Jos. L. Dugas, 

Sees. 17-19 or 20, T. 22, R. 4 K. 
N. G. Nelson. Sec. 21,T 23.R. 13E. 
Frank E. Cook, Sees. 28 ana 33, T. 37. R. 

13 E. 
Henry Sherry and A. L. Maxwell. Any 

part of Iron county. 
Edward i>. Biown, 1 lieodore W. Ander- 
son, Anderson W. Biowu and Web^ter 

E. Biown. S»c. 6. T. 36. R. 9 E. 
Lewis N. Alexander, Sec. 36, P. 22, R. 5 E. 
bertrand G. Chandos and Ge<*. E. Hos- 

kinson. at Grand Rapids. Sfc 8,T. 22, R. 

6 K. (A mend in? Chap. 210. Laws of 1883.) 
Lewis N. Alexander. Sec. 36, T- 22, R. 5 K. 
Chas. M. Upham and F. W. Humphrey, 

Sec. lorl3, T. 27. R. 15 E. 
HickersoD Roller Mill Co.. NW. SW. Sec. 

14, T. 38. R . 19 W . 
Abe JoLuson, St.c. 7. T. 40 K 16 W. 
Abe Jnhusoii, S c. 20, r 39. R. 14 W. 
J. F. Hamilton, Cha»<. T. Baker and Hor- 
ace Mi'^pr. >ec. 33, T. 19. R 2 E. 
Sidney H. WHterraan, Sec 15, T. 38. R. 15 W. 
W. H. Cnriiy, N. H Sec. 18. I . 35. R. 13 W. 
Kirby ThoinH»>. N. B. Arnold aud A. H. 

Mills, Sec. 10. T. 47. R. 12 W. ; Sec. 35. 

T. 49, h. 12 W. 
Geo. W. Voik, Lots 1 and 3, Sec. 26, T. 

28, R. 19 E. 
Geo. Mevi^r and ChMS. Hall, S.*c. 31, T. 28, 

R.20E. 
Wm. Fellows. SE. SE. See. 25. T. 36, 

R. 14 E. 
Maiiland H Wilcx, SE. NW. Sec. 26, 

T. 28. R.14 W. 
Wm. J. Walsh. Kred. Moev, W^ A Brad- 
ford, r..ot^ 7 and 8. Sec. 36. T 40, R. 9 E. 
Junie-E. Rork.NW.of .N E.Sac. 12.T 27 N., 

R. 11 W. 
Frnnk W. Ed'o.v. Henry Fl«»y. GeorireM. 

Brill, SE. of SE. &«#c. b5. T. 31 N., R. 

19 W 
Frank W. Epiey, bW. of Sec. 26. T.31N., 

R. 19W 
W. H. Hatton ««^ Arthur Lindsay, NW. 

SW. of Sec. 15, T. 23 N.. R. 13 E. 
R.N. Roberts A, Samuel T. 0?born, Lots 

124 and 125, of the village, now the city, 

of Waupaca. 
Aneu** J. McGilvray, Sec. 30, or 29 and 30, 

T. 30 N., of R.7W. 
J P. Auyman, NE. of SE. Sec. 12, T. 27 

N..R. 11 W. 



a Chap. 82, Laws of 1895. amendi*. 
b Amending Chap. 247. La t^'S of 1882 ; 
c Amendment. 

dChnp. 141. Law.sof 1897. repeals. 
eChap. 122. Laws of 1901, amends. 



Chap. 253, Laws of 1887: Chap. 14.3. Laws of 1893. 
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Orants of dam privileges by the legislature of IFt^cow «in— Continued. 



Lawd 
of 


Chap-I 
ter or ; 
num- 
ber. 


Rlv?r. 


CoQoty. 


1899 


261 


Pesbtiflro river 


Marinette.... 


1899 


320 


Flambeau river — 


Price 


1899 

1901 

a 1901 


331 
55 
122 
177 


Manitowisli river.... 

Prairin river 

Rat river 


Vilas 

Lincoln 

Forest 


1901 


Naraakaffon river.... 


Washburn ... 


1901 


183 
1&8 


A^»ple river 


St. Croix .... 


IfOl 


Little Wolf river.... 


Waupaca .... 


1901 


260 
261 


Wood river 


Burnett 


1901 


Bifl: Plover river . . 


Portage 


1901 


262 
264 


Lilly rivor 


Lanffladeand 


1901 


Embarrasb river 


Forest 

Shawano 


1901 


292 


Flambeau river 


Chippewa.... 


1901 


294 
365 


Black river 


Clark 


1901 


Trapp liver 


Marathon 


1901 


966 
455 


Pine river 


Lincoln 


1901 


Flambeau river 


Chippewa.... 


1901 


1 

462 


Wisconsin river 


Sauk and 
Columbia. 


19a3 


24 


St. Croix river 


Polk 


1903 


26 


Pelican river 


Oneida 


1903 
1903 


59 
62 

145 


Chiprewa river 

Flambeau river 

Wi-cousin river 


Eau Claire... 
Husk 


1903 


Lincoln 


1903 


153 


Wisconsin river 


Marathon ... 


1903 


154 

1 


Wisconsin river... . 


Lincoln 


1903 


155 


Wisconsin river 


Marathon ... 


1903 


155 


Wisconj^in river . .. 


Marathon ... 


1903 


172 


Chippewa river 


Chippewa — 


1903 


172 


Chippewa rivor 


Chippewa — 


1903 


174 


Apple river 


Polk 


1903 


178 


Chippewa river 


Chippewa.... 



Name of grantee, land description, 
section, township and range. 



Uieronymus Zech, Sec. 1. T.S2N., R. 18 

E. Sec. 33, T.32 N., R. 19 E. 
Abbie Sherry & Frank T. Russell, Lnts 4 & 

5, Sec. IS, Lot 3 of Sec. 24, T. 40 N., R. 

1 W. Lot 6 of Sec. 25, T. 40 N.. R. 1. 

W. Lot l,Sec.25,sam<« town and range, 
fl. W. Wright, Sec. 14, T. 41 N.,R. 6 E. 
Emii Thomas, Sec. 12. T. 32 N.. R. 7 E. 
William Fellows, amending 211, 1897. 
Jacob Bean and James S . O' Brien . Below 

the range line between Rs. 9 and 10. 

F. W. Hpley, on th<» NE. \4 of the SW. U 
Sec. 31,T. 31N.,R. 18 W. 

Casper Faust, in the SW. ^of the SE. %, 

of Sec. 8. T. 22N.. R. 14 E. 
Adolphus P. Nelson, SW. ^ NW. ^ Sec. 

22, T. 38N.,H. 19 W 
Horace E. Horton, SW.^ of NE. H Sec. 9, 

T.23N..R. 8E. 
W. H. Dick. From mouth of said river to 

north line of T. 34. 
W. H. Dick, NE. ^of NW. ^4. Sec. 86, T. 

27, R.12 K. Also on NW. U SE. %, 

Sec. 7, T. 26. R. 14 E. 
Angus J. McQilvray, Sec. 35, T. 36N.. 

R. 5W. 
L. B. Ring, Secs.22. 26^T. 24 N..R.2 W. 
Walter Alexander, Benjamin Heinemann 

and H. C. Steward, Sees. 12,13, T. SON.. 

R. 8E. 
Gleo. E. Fopter Lumber Co., Sees. 9, 10. 

T 31 N R 8 E 
Charl«»8 R.' Smith*, Henry S. Smith. L. J. 

Noble, north K of Sec. 30, T. 85 N., 

R 5W. Lots 7 audi. Sec. 2, T. 34 N., 

R.6W. 
William Qunther, A. 1). Johnson, A. B. 

Whitman, Lot 4, Sec. 4. T. 13N., R. 6E. 

Lots 1 and 2, Railroad Add. to Kilboum 

City. 
St. Croix Falls Wiscon^*in Improvement 

Co., at or near St. Croix Fall.'*. 
Antigo Is and Club, at outlet of Pelican 

lake. Sec. 11, T. 35, R. 10 E. 
City « f Eau Claire. 
O £. Pederson and L. E. McCHll, Lots 

2, Sec. and 7, 18, T. 34, R. 6 W. 
Edward Bradley and Wallace G. Collins, 

Sees. 3 and 10, T. S3, R.6 E. 

G. D. Jones and Neai Brown, Sees. 13 and 
14, T. 30, R. 7E. 

Alexander Stewart and Walter Alexander. 

Sees. 19, 20, 29, 30, 31, T. 33, R. 6, and Sec. 

fi T S'' H 6 K 
J. b. Ross, Charles J . Winton and E. W. 

Brooks. T. 28. R. 7 E. 
C. J. Winton, Sees. 32 and 33, T. 26. 

R. 7 E. 
David R. Davis and William L. Davis, 

south half Sec. 30, T 30, R. 7 W. 
David R. Davis and William L. Davis, 

Lot 1, Sec. 29, and Lot 4, Sec. 20, T. 30. 

R. - W. 
A. P. Bixby and Andrew Bottolf^on, Sec. 

30, T. 32. R.17 W. 
Cornell Land & Power Co.. at Brunette 
F alls, Se c. 18. T. 31. K. 6 W. 

a Amendment. 
Note. -For the .xears 187y 1880. 1881, 1882, and part of 188.5, 1887 and 1891. where the dums are 
authorized oxolusivoly for log or driving purposes, it will be found so indicated. 
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Grants of dam privileges by the legislature of W^/«coii«?n— Continued . 





Chap- 








Laws 
of 


ter or 
ber. 


River. 


Coanty. 


Name of grantee, land description, 
section, township and range. 


1903 


180 


Long Lake river.... 


Chippewa.... 


Long Lake Improvement To., at or near 
outlet of Long Lake, Lot 3, Sec. 18, T. 32, 
D M W 

Alwin A. Muck, Sec. 22, T. 47, R. 10 W. 


1903 


181 
182 


Brole river 


Douglas 

Jackson 


1903 


Black river 


La Crosse and Black River RailmadCo., 










Lotfc2and8, Sec. I,T. 21, R. 4 W. 


1903 


206 


Black river 


Jackson 


La Crosse and Northern Railway Co.. 










either Lot 5, Sec. 1, or Lot 7, d c. 2, 










T. 18, R.8 W. 


1903 


209 


Pecor brook 


Oconto 


Robert Qregnon, NE of NW. and W. % 










of NW.of Sec 18,T. 29,R. 17. 


1903 


210 


Red Cedar river 


Dann 


Daniel C. Baldwin and Hannah C. Bald- 
win, Sec. 8, T. 29, R. 11 W. 


al903 


220 


Apple river — 


St. Croix ... 


F. W. Enley, SW. NB. Sec. 31, T 31, 
R. 18 W. •Amendment to Chap. 185, 
LawR or 1901.) 


1903 


223 


Copper river 


Lincoln 


Heirs nf HicbardScWti, NE. SW. Sec. 4, 










T,31, R.IK. 


1903 


231 


Chippewa river 


Chippewa — 


John W. Thiimfts, Heoa. 1 and 12, T. 29. 

B. 8 W. 
E. 8. Stjeoard atid A. W. Shelton, Sees. 23 


1903 


239 


Wiscoosin river 


Oneida 










i^nd27, T. 3«, R.SE 


1903 


243 


Black river 


Clark 


ChdHf f> C : SnitemaUf at or near the city of 
N(*iJlsviUe, 


1903 


244 


Long Lake creek.... 


Iron 


J. U, Piimer,T tSaQd44, R. 3, B. 


1903 


288 
308 


Red river 


Shawano 

Marinette . 


A C SWJjeft r^^^ 21 or22, T 27. R. 15 E. 


1903 


Menomineo river ... 


Powell Sf Ack H 'U^it*. lot 2 or 3 or both. 










Sec. 22. T. ^, H 21 *•], 


1903 


310 


White river 


Waushara ... 


Fruuk J . Kipp, S«;. 2^.T. 18, R. 10 E..anJ 






Spt. Vhl. li. R, 11 E, 


1903 


340 


Chippewa river 


Sawyer 


E. T. HArmoDH Beofl. 23 and 26, T. 88, 

R.7W. 
KrwiaO. Bovnton and Orlando Holway, 


1903 


353 


Black river 


Jackson 










Ssc. 3,T. 22, tt.3 W. 


1903 


364 


Tomahawk river... 


Vilas 


Johu Woo^Un^k. SW. Sec. 18, T. 89, R.6 E. 


1903 


dSS 


Little Wolf river ... 


Waupaca .... 


U . M . ri6(v?€r, ^ K. tilr*!!. 84, I. 24, K. 13 E. 


1903 


385 


Km bar rass river 


Waupaca .... 


^:. F D^-ckcr. SW, Sue 5. T. 25, R.15 E.. 


1903 


4O0 


Kiokapoo river 


Vernon 


G. W ]f..!Mk;. .:iNil r W. Fowell, viUage 
of Reeddtowu . 


1903 


11 


Yellow river 


Washburn ... 


Village of S_pooner, NW. >4. SK H, Sec. 
81. T. 39. R. 12 W. Legal he id 15 










190$ 


39 


Plover river 


Portage 


Stevt-ns Foiut Power Company, NW. M 
SW. H Sec. 12, T. 24 N., R. 8 E. Legal 














head 14. 


1905 


69 


Elk creek 


Dunn 


Thomas B. Wib«>n, NE. M NE. H Sec. 






24,T.27. R. 17 W. 


1905 


350 


Embarrass river 


Shawano 


W. H. Dick, (^) E. \i SE. H Sac. 82, T. 
28N.,R.1.'J li., (b) SE.H NW. ^4»Sec. 


















15,T. 27N.,R. 13 E. 


1905 


597 


Fox river 


Outagamie... 


J. S. Van Nortwiok et al.. Lower Rapids. 
Kaukauna . Legal head 27 . 


1905 


398 


Pelican river 


Oneida 


W E. Brown et al., S. Ji^ SE. US»c 4, 
N H,NB. HSec.9 or 'r36N., B. lOE. 


















Legal head 6.' 


1905 


399 


La Crosse river 


La Croase . . . 


Steven Steenson. SW. ^ Sec. 33, I. 17 N., 
R. 6W. L:»galheadl2.'i 


1905 


400 


Flambeau river 


Iron 


Charles A. QeitiW, W. H Sec. 4, T. 41 N.. 
R . 2 E . (Concrete . ) Legal head 35 . * 






19a5 


m 


Red Cedar river 


Barron 


Sewall A. Peterson, P. M. Palmer, et al., 
E. H NW. H Sec. 32, T. 35 N.,R. 
11 W. Legal head 15. « 


1905 


407 


Wisconsin river 


Lincoln 


J. A. Barrett, D. E. Dawson, et al., Lot 
5 in Sec. 19acro8R river to Lot 3, Sec. 
20. T. 31 iN .. R. 7 E. Legal head IS. 


19a5 


408 


Big Somo river 


Lincoln 


Stolle-Bkradt Lumber Company, Sec. 4, 
T. 35N.,R.4E. Legal head 9. 


1905 


409 


Jump river 


Rusk 


JohnCasgriff, Stjc. 23, T. 33 N.. R. 5 W. 










Legal head 20. 



a Amendment. 

* From bed of stream. 

^ Measured from low water in river. 
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Oranta 0/ dam privileges by the legislature 0/ IV wcon«/n— Continued. 



Laws 
of 


Chap- 
ter or 
D am- 
ber. 


Hirer. 


1906 


410 


White river 


1905 


411 
415 
457 

464 


Main ereelc 


1905 


Pine rivwr 


1905 


Wolf river 


1905 


Wisconsin river.. . . 


1905 


470 
4» 


Black river 


1905 


Wisconsin river 


1905 


4&: 
491 

644 


Oconto river 


1905 


Black river 


1907 


Wisconsin river 


1907 


189 


Wisconsin river 


1907 


405 


Peshtigo river 


1907 


383 


Peshtigo river 


1907 
1907 


385 
961 


Eaa Claire river 

Fi am bean river 


1907 


123 


Flambeau river 


1907 


380 


Chippewa river 


1907 


626 


Chippewa river 


1907 
1907 
1907 


3^ 
675 
286 

158 


Chippewa river 

Flambeau river 

Yellow river 


1907 


Big Plover river 


1907 


590 

549 
43^7 


Sioux river 


1907 
1907 


Rock river 

LitUe Wolf river ... 


1907 


416 


Little Wolf river.... 


1907 


284 


Jump river 


1907 


404 
409 


Wolf river 


19C7 


Menominee river.... 


1907 


489 
514 

38.t 
359 
381 

449 


Trout creek 


1907 


bilvdr creek 


1907 


Brule ri vor 


1907 


Pine river 


1907 


Bad river 


1907 


Oconto river 







Cocnty. 



Bayfield... 

Rask 

Florence . . 
Langlade . 

Lincoln ... 



Clark 

VUas 

Oconto 

Jackson.. .. 

Marathon.... 

Sauk, Colum- 
bia. 
Marinette 

Marinette 

Ean Claire.. 
Iron 



Name of grantee, land description, 
section, township and range. 



Rnsk 

Rask 

Sawyer 

Eau Claire. . . 

Chippewa 

Chippewa .. 

Portage 

Bayfield 

Jefferson 

Waupaca 

Waupaca 

Rusk 

Langlade .... 

Florence 



Vilas... 
Taylor . 



Florence 

Florence 

Ashland 



Oconto 



J. B. Matthews et al., Sec. 1, T. 46 N., 

R.5.W. Legal head 45.^ 
Q. E. Newman, Sec. 31, T. 34 N., R. 5 W. 

Legal heatl 15. 
£. W. Hopkins, Sec. 28.T. S9N ,R.18B. • 

(Above normal.) Legal head S2. 
F.J. Robert, E. H. Van Ostrond. M. J. 

Wallrirk, K._H SW, H. Sec. 10, T. 31 

N.,R.14E. Legalhead26. 

E. T. Harmon etal., L. N.Anson, John 
O'Day. Lots 2, 3, 6 ,7, Sec. 80, T. 83 N., 
R.6E Legal head 32. 

CiU of Greenwood. 8<KS.84, T.27N ,R. 2 W. 

Legal head 16. > 
To^n of Eavle Rjver. Lots 7 A 8. Sec. 36, 

T.40 N., R. 9 E. Legal head 20. 
Wm. C. Zachow, Lots 1 & 8, Sec. 33. Legal 

head 30. ^ 
( jrv of Blnck River Falls and J. J. Mo- 

(Jillivarj'. E. 4 SE* M Sec. 15. T. 21 

N . * H . 4 W . Tu inerease head from 11 

tol^, LR^nl bead 15. 
B*ans Edtir I'owor Co , Sees. 6, 7, 8, T. 26, 

R. 7 K. L^^al hrad 15. 
J S TritiLj. MBRikOs Swenson, Sec. 25, 

T. 10, R.fiJS. LotfalheadlS. 
CHvitK Pulp Co., Sen: 2V, T. 32, R. 19 E. 

Legfil bead 46- 
C E RolltQ3. SeL% 15, T. 32, R. 19 E. 

Lefffl] head IS. 
IjirrJ Sbfoudy. Sec. 10, T. 26, R. 5 W. 
State LsQd & Power Co., W. V% Sec. 4, 

T. 41. R 2 K. 
O. E. Pedepson, Lots 2. 7, Sec. 18, T. 34, 

R.6W, LpK«lbeid20. 
C, R . Smith. KE. *i Sec. 23, T. 36, R. 7 W. 

Le;{at hf>ad ^ 
John Arpin Lumber Co., Sec. 10, T. 37, 

B T W L(^ii«l head 18. 
City of Eau Claire Le*fal head 32. 
A. J. HcOJlvTBy, Sflc 3.1. T. :*^ R. 5 W 
Jacob STetlik. NE. >* Sec ^l, T. 29, R. 

6W. Le^nJ bpadlO, 
A, Vna Order. SE. V4 Sec l^T. 24. R. 8 K. 

Lfltfal bnad i ft. ^dditioDaL 
rJty of WflshburD. NE. \ Sec. 19, T. 49, 

K * W. Legal beaii 60. 
WetortiiWQ EL. Co^ Lei^iil head 13. 
A W Whitcorab, N. Hue Sec. 26, T. 25, 

R. 12 E. 

F. M. Moffatt, SW. H Sec. 22. T. 25, R. 
12 £. Legal head 15. 

J. C. Young, Seo. 34, T. 33, R. 5 W. 

Legal ho-'d 20. _ « 

E. P. SherTi , 8. H Sec. 25, T. 31, R. 14 E. 

Legnl liofld 35. __ 

Mai Sells, Sec. 2 or 12, T. 39, R. 19 E. 
Leg»J hG^ad ^. 

R. V. Schiitz, SW. H Sec. 14, T. 41, R. 6E. 
C, F, Stoat. Sec. 12, T 33, R. 1 E. Legal 

head 25. 
J. J. Pontbriand, Sec. 9 to 15. T 40. R. 18 E. 
£. W. Hopkins, Sec. 28 T. 39. R. 18 E. 
W. M. Ruggles. Sec. 30. T. 45, R. 2 W. 

Legal head 80. 
S. C. Frost, SW. \ Seo. 10, T. 31, R. 

16 E. Legal head 20. 



^ Measured from the river bed. 
^ Measured from low watei in river. 



INDEX. 



A. 



Aftou. power developmeut at, 229. 
Agriculture, development of, 13, 283. 
Alpenn. Mieli., temperature at, 14. 
Amherst, power development at, 104. 

precipitation at, 50. 
Aminlcon River, 'Jescrlptlon of, 280. 
Angelo water power, 322. 
Appendix— dnm charters, 323-341. 
Apple River, drainage area of, 230. 

fall at mouth of, 243. 

power development and sites on, 242, 243 

run -off of. 243. 
Appleton, fall at, 43. 

flow at, 43. 

power development at, 44-48. 

precipitation at, 80. 
Arcadia water power, 322. 
Arbor Creek, power development at, 104. 
Arkansas, power development at, 229. 
Arkansas Creek, power development on, 

229. 
Augusta, power development at, 229. 
Avalanch, water power at, 188. 



B. 



Bad River, tributaries of, 258. 

views of falls on, 2o8. 257. 

water powers on, 257. 
Bad Water rapids, water power at, 89. 
Bad Ax River, water powers of, 322. 

drainage area of, 321. 
Babeock. water power at, 180. 
Balsam Lake, water power on, 249. 
Baltimore rnpids, water power at. 239. 
Bnraboo qunrtzlte. occurrence of, 113. 
Barnabee rapids, fall at, 212. 
Barton dam. description of, 275. 

horse power of, 275. 
Barnards rapids, dam site at, 153. 
Baraboo River, 162. 

geology nnd drainage, 182. 

profile, 164. 

railroad facilities, 163. 

water powers, 183. 



Baraboo, water powers at, 183. 

Linen Mill dam, 163. 

City Water Works dam, 183. 

Hoyt Mill Company dam, 185. 

Island Woolen Company dam, 185. 
Bark Itlver, 312-313. 

drainage of, 312. 

profile of, 313. 

water powers of, 317. 
Bass Creek, power development on, 229. 
Bastwick Creek, water powers of, 322. 
Battle Island, fall at, 139. 

power site at, 139. 
Bear Creek, logging dam on, 222. 
Bear Lake, fall at, 183. 

reservoir site at, 183. 
Beaver Creek, water powers, 322. 
Beaver Creek, 180. 
Beaver Dam River, 309. 

drainage area of, 309. 

profile of, 310. 

water powers of, 310. 
Beaver Dam Cotton Mill, 311. 

turbines Installed, 311. 

oflBcers of, 31J. 
Beaver Dam Upper Woolen Mill, 311. 
Beaver Dam Lower Woolen Mill, 311. 
Beasley & Co., 308. 

Belolt water powers, description of dam» 
305. 

map of, 308. 

ownership of, 308. 
Beloit Iron Works, 308. 
Belolt Machine Works. 308. 
Belolt Electric Co., 308. 
Beef River, drainage area, 321. 

water powers of, 322. 
Belills Falls, water power at, 204. 
Bevent, power development at, 15S. 
Big Falls, fall at, 211. 

view of. 211. 

water power at. 211. 
Big Lake, elevation of, 108. 
Big Quinnesec Falls, fall at. 70. 

water power at. view of, 70. 
Big Rock rapids, water power at, 239. 
Bill Cross rapids, fall at, 143. 
water power at, 143. 
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INDEX. 



Biron dam, fall nt, 137. 

view of, 138. 
Big Eau Plelne River, 156. 

geology and drainage, 156. 

fall in river, 156. 

profile of, 156. 

water powers, 156-7. 
Big Bear Creek. 322. 
Big Bull Falls. 161. 
Big Tamerlck, water powers, 322. 
Big Creek, water powers at. 322. 
Black Creek, fall at mouth of. 111. 
Black lilver (Lake Superior drainage), wa- 
ter power on, 254. 

view of falls on, 254. 
Black River (.Mississippi River drainage), 
geology, 160. 

drainage area of. 171. 

flow at Melrose. 172. 

at Nelllsville. 173-176. 

map of, 169. 

profile of. 171-172. 

rainfall, 169-170. 

transportation facilities. 180. 

tributaries of, 180. 

water powers on. 176-180. 
Black River Falls, fall at. 176. 

power development at, 177. 

view of, 177. 
Blaisdells Lake, fall at, 198. 
Blakes Lake, power ievelopment at. 243. 
Blodgett Milling Company, 302-304. 
Bloomingdale. water power at, 16S. 
Blair water power, 322. 
Bob Creek, fall at. 197. 
Bois Brule River, drainage of, 254. 

water power on. 255. 
Boomer's dam, 299. 

Bower City Light & Power Company, .304. 
Boulder Lake, fall at. 210. 
Boycevllle. power development at, 229. 
Bridge Creek, power development on, 229. 
Brokaw. fall at, 142. 

power development at, 142. 

view of. 142. 
Brooks. T. B.. on Little Qulnnesec Falls. 

71. 
Bruce, fall at, 197. 
Brule, fall at, 76. 
Brule River, character of. 76. 

dams on, 77. 

drainage area of, 76. 

profile of. 76. 

source of, 75. 
Brunett Falls, fall at, 202. 

view of, 202. 

water power at, 202. 
Brunett River, dam on, 206. 
Burnt Islan-.l Rapids, fall at. 211. 
Buckataban Lakes, proposed dam at, 107. 



Buffalo Lake, origin of, 25. 
Bull Rapids, location of, ^47. 
BurkharJt. water power near, 244. 
Burns water power, 322. 
Burns Creek, water powers, 322. 
Burlington dams. 320. 
Butte des Morts, Lake, character of, 40. 
Butternut Creek, reservoir site on, 183. 
Butternut Lake, reservoir site at, 183. 



C. 



Cable, fall at, 248. 

Callow, water power at, 152. 

Caldron Falls, description of, 80. 

view of, 80. 
Cambrian sandstone, occurrence* of, 7, 89, 

112. l.T). 
Cameron, fall at. 223. 
Catfish River. .313. 

drainage of. 31.3. 

profile of, 314. 

water powers of. 314. 

run -off of. 315-316. 
Catfish Lake, elevation of, 108. 
Cedar Creek, fall at mouth of. 111. 
Cedar Lake dam. fall at. 22.3. 
Cascade dams, owner of. 279. 

head, 279. 

horsei>ower. 279. 
Cazenovia dam. 166. 
Cato Mills. 28,3. 
Cedar Creek, drainage area, 275. 

profile of. 276. 

water powers of. 277-278. 
Cedar rapMs (Chippewa River) fall at, 211. 

water power at, 211. 
Cedar rapids (Tomahawk River), location 

of. 149. 
Cedar rapids dam. fall at. 226. 

water jiower at. 226. 
Cedars dam. fall at, 47. 

power development at. 47. 
Chaseburg water power, 322. 
Chalk mil rapids, water power at, 73. 
Chevalloy rai)lds. fall at. 197. 
Cherokee rapids. 157. 

Chicago & Northwestern Railway, access 
to water powers l>y. IfTi, ."4, 69, 1,34, 279, 
60. 200. 
Chicago, Milwaukee & St. Paul Railway, 
access to water powers by, 134, 54, 69, 
260. 
Chicago. St. Paul. Minneapolis & Omaha 
Railway, access to water powers by, 180, 
205. 260. 
Chilton water powers. 28.3. 
Chlppenacla Creek, fall at mouth of, 248. 



INDEX. 
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Chippewa Falls, fall at, 107. 

firaglug station at, 104-lOrt. 

power developuonts at, 199. 

view of (lam at, 200. 

map of river at, 200. 
Chippewa River, dams on, 1S3. 

drai nature area of, 198. 

map of, 181. 

power sites and levelopments on, 190-20«*. 

profile of. 197-198. 

views of. 199. 200. 

rain fall on, 186. 

rapids on. view of, 199. 200, 202. 

reservoir sites on. 183. 

rocks on. 182. 

run -off of, 185-190. 

tlml>er on. 182. 

topojrrapliy and drainage, 196. 

tributaries of. 203-209. 

transportation facilities, 1H4. 

See also East Branch Chippewa; West 
Ilranch Chippewa. 
Cincinnati shales, occurrencv of. 
Clam Falls, water power at. 4.V«?. 
Clam Lake, fall at. 246. 
Clam River, description of, 245. 

drainage area of, 245. 

fall of. 246. 

profile of. 246. 

water-power develo[>ment on, 246. 
Clays. <»ocnrrence and character of. 12. 
Clark Mills. 2S,T 
Climate, character of. 14. 
Colfax, power development at. 229. 
Colton rapids, fall at, i:>7. 
Conildncd liOfks darn, power develoinnent 
at. 48. 

view of. 4s. 

Conover. elevation at. 147. 
Consolidated l*aper A: Power Co.. I'.Vt. 
Coon Valley water power. .'J22. 
Coon River, drainage area, 321. 

water powers, 322. 
Co-operative State and Fe.leral survey, 4. 
Coc(t)er Falls, fall at. 2.'i9. 

view of. 259. 
Court Orellles Lake and rapids, water 

power at. 205. 
Court Orcllles River, drainage area of, 20:>. 
reservoir sites on. IS.*?, 
water power on. 205. 
Cranberry Lake, elevation of. 108. 
Crawfish River. 309. 
drainage area. 309. 
tributaries, .309. 
Crlvltz, gairing station. 80. 

dam at, 84. 
Crystalline rocks, occurrence of. ti. .57. 78. 
Cunningham Creek, fall at mouth of. 171. 



Dalles (Chippewa River), power develop- 
ment at, 229. 
Dalles (Fan Claire River), dam site at. view 
of. 153. 

fall at. 15.3. 
Dams. See particular rivers, places, etc. 
Dane Mills, water power. .322. 
Davis Falls. Sw Jim Falls. 
De Nevue Creek, power development on, 27. 
Deertall Creek, fall at mouth of. 197. 
Dells dam, full at. 178. 

water power at. 178. 
Depere. dam at. plan of. figure showing, 53. 

dam at. view of, .'3. 

fall at. 5.3. 

power development at. .54. 
Dog Lake. elevatU^n of, 108. 
Dore Flambeau River, character of. 220. 

dams on. 221. 

drainage area of. 220. 

profile of. 221. 

reservoir sites on, 183. 
Douglas ("reek. 180. 

Douglas Copper Range, location and char- 
acter of. 250-51. 
Downsvllle. fall at. 226. 

power development at. 226. 
Dowd. R. .T.. Knife Works. 308. 
Drainage, map showing. 10. 
Duck Creek, power levelopnjent on. 27. 
Ducoinon raidds. fall at. 210. 
r>uluth. Minn., rainfall at. 20. 

temperatures, at. 14. 
Dulnth. South Shore A: .Atlantic Railway, 

nr-fowv: to water powers by. 2fiO. 
Dun<'an Creek, power development on. 228. 
Dunvllle. fall at. 225. 

water power at, 22ti. 
r>undee dam, owner. 279. 

head. 279. 

horse power, 279. 
Dupee flats, location of, 247. 
Durand. power develop>i»<*"t at, 229. 



E. 



Eagle Lakes, elevation of. 108. 

pr<iposed dam at. 107. 
Eau'le I»olnt. power development at. 229. 
Eagle Rapids, fall at, 200. 

water i>ower at. 200. 
Eagle River, lakes on. elevation of. 108. 
Eaglevllle dam. ,320. 

East Rrapj'h of Chippewa River, drainage 
area of. 2()3. 

profile of. 198. 

reservoir sites on. 18.3. 

water power on. 183. 204. 206. 
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East Forks, fall at mouth of, 171. 

Eaa Claire, gaging station near, 185-194. 

power development at, 199. 

Tiew of dam, 199. 
Eaa Claire River (Chippewa River drain- 
age), drainage area of, 227. 

fall at mouth of, 227. 

power development on, 227. 
Eaa Claire River (St. Croix River drain- 
age), description of, 239. 

drainage area of, 239. 
Eaa Claire River (Wisconsin River drain- 
age), dam sites on, 150. 

drainage area of, 148. 

fall at mouth of, 151. 

profile of, 151. 

water powers of, 131. 

dells of, 153. 
Eaa Galle Creek, 322. 
Eaa Pleine River, dam sites on, 150. 

drainage area of, 148. 
Elroy, water power at, 166. 
Elk Creek water powers, 322. 
El Paso water power, 322. 
Eighteen-mile Creek, power development 

on, 229. 
Elk River, logging dams on, 222. 
Embarrass, power development at, 104. 

rainfall at, 20, 60. 
Embarrass River, power development on, 

104. 
Engineers, army, reports of, on Wiscon- 
sin Rivers, 107, 108. 109. 
Escanaba, precipitation at, 60. 

temperature at, 14. 
Escanaba River, flow of, 58. 



Farm dam. 87. 

Fisher River, fall at mouth of, 197. 
Flambeau Lake, logging dam on, 222. 
Flambeuu River, character of, 206. 

drainage area of, 203. 

fall of, 206. 

fall at mouth of, 210. 
water power at, 210. 

falls on, view of, 210. 211, 213. 

power development on, 210-214. 

profile of, 209-210. 

rainfall on. 207. 214. 

run -off of. 215-220. 

source of, 208. 

tributaries of. 220. 
Floronrp, precipitation at, 59. 
Flint. JulIuH. 308. 
Forks of the Flambeau, fall at. 212. 

drainage area at, 212. 
Forest conditions, discussion of, 12-13. 



Fox and Wisconsin Improvement Company, 

development by, 30. 
Fox River, drainage of, 25. 

precipitation on, 30-32. 
Fox River, Lower, character of, 38. 

dams on, views of, 40, 44, 46, 47, 48. 

drainage area of. opposite 25. 

map of. 25. 

fall of, 39. 

fioods on, 38. 

ice on, 38. 

legal status of water powers on, 39. 

navigation of, 54. 

profile of, 28-29. 

rocks on. 38. 

run -off of. 2^38. 

topography on, 27-28. 

transportation facilities, 54. 

water powers on, 41-54. 
Fox River, Upper, profile of, 26. 

water powers on, 27. 
Fox -Wisconsin divide, character of, 25, 112- 

113. 
Fox River (branch of Illinois), 318. 

drainage of, 318. 

fall of. 318. 

profile of, 318. 

water powers of. 319. 
Fredonla. water power at, 273. 

power, 273. 

owner. 273. 
Fulton, water power. 314. 



*'nle-a Ihm-stono. occrr e::c2 of, 27. 
Gaston & Sons, 308. 
Gays Mills, water powers at, 167. 
Geography, physical, of northern Wiscon- 
sin. 6-21. 
Geological Survey, U. S., on Wisconsin- 
rivers, 4-5. 
Geology, account of, 6-9. 
Geneva water powers. 320. 
Germantown water power, 160. 
Gilbert, fall at, 11. 

Glacial drift, occurrence and character of, 8. 
Glenbeulah water power, 282. 
Glen Mill, view of. 228. 
Glldden Station, fall at, 198. 
Gogoshungun River, water power on, 256. 
Goose Eye rapids, fall at. 204. 

water power at, 204. 
Frafton dams at, Milwaukee Falls Lime 
Co., 272. 

Sheboygan Knitting Co., 272. 

Upper dam. 272. 
Grant River, drainage area, 321. 
Gravesvllle. water power. 283. 
Grand Chute, fall at, 48. 
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Grand Kaakauua, fall at, 48. 

power deyelopment at, 49-51. 
Grand Rapids, fall at, 137. 

power development at, 137. 

view of dam, 137. 
Grand River, power development on, 27. 
Grandfather rapids, fall at, 143. 

view of, 144. 

water power at, 144. 
Grandmother rapids« fall at, 144. 

view of, 145. 
Great Northern Power Co., power develop- 
ment of, figure showing, 252. 
Great Northern Railway, access to water 

power by. 
Green Bay, elevation at, 29. 

precipitation at, 60. 
Green Bay and Mississippi Canal Co., devel- 
opment by, 39, 47. 

water power owned by, 39-40, 50. 
Green Bay & Western Railroad, access to 

water power by, 180. 
Green Bay Valley, topography of, 27-28. 
Green bush, water power at, 282. 
Greenwood dam, 179. 
Greslmm, pow.cr development at, 104. 



H. 



Halcyon, fall at, 171. 

water power at, 177. 
Halflireed rapids, location of, 149. 
Half Way Creek, 322. 
Halls Creek, fall at mouth of, 171. 

dams on, 180. 
Harts, fall at. 241. 
Hasting's rapids, 84. 
Hat rapids, fall at, 146. 

water power at, 14. 

view of dam, 146. 
Hatfield, fall at, 177. 

water power at, 178. 
Hatton. power development at, 27. 
Hay River, dam on, 229. 
Hayton, water power at, 283. 
Hector, logging dam at, 241. 
Hemlock dam, fall Jiear. 178. 

power development at, 178. 
Herman's Farm, gaging station. 81. 
High Falls, 85. 

description of, 86. 

view of. 85. 
Hlllsboro dam, 160. 
Hlxton, water power at. 322. 
Hilburn, water power at, 320. 
Hingham. water power at, 322. 
Holman. water power at, 322. 
Holcombe rapids, fall at, 202. 

power development at, 202. 



Homestead bridge, flow at, 61. 

Horse Race raptds (Menominee River), 

water power at, view of, 70. 
Horse Race rapids (St. Croix River), water 

power at, 239. 
Horicon, dam site. 297. 
Horicon marsh, 297. 
Hudson, water power near, 244. 
Hunters Lake, fall at, 198. 
Huronlan rocks, occurrence of, 6, 25(^251. 
Hustisford. water powers at, 297. ^ 
Hydrography of Northern Wisconsin, 10. 



Igneous rock, occurrence of, 232. 
Indian Ford, water power, 300. 
Independence, water power, 322. 
Iron Mountain, Mich., fall at, 56. 

flow at. 61-66. 

water power near, 70. 
Iron River (Menominee River drainage), 

drainage area of. 68. 
Iron River (Lake Superior drainage), power 

development on, 260. 
Iron River Water, Light & Power Co., 260. 
Ironwood, fall at, 256. 
Ironton dam, 166. 
Irving, fall at. 226. 

water power at, 226. 
Island Lake, elevation of, 108. 

fall at, 210. 
Island raplvls, fall at. 214, 

J. 

Jackson Milling Co. dam. 139. 

power development at, 139. 
Janesvllle water powers, 302-305. 

map of, 301. 

ownership of, 302. 

Ford's dam, view of, 302. 

Monterey dam. view of. 304. 
Janesvllle Electric Co., 304. 
Janesville Woolen Mills, 304. 
Janesvllle Sash & Door Co., 302. 
Jeffris Company, 304. 
Jefferson dam, 299. 
.Tewett, water power at, 243. 
Jim Falls, fall at, 202. 

powpr dpvelopmpnt at, 202. 
figure sho\ving, 202. 
John Edward Mfg. Co., 136. 
Johnson's Falls, 8r». 

view of, 85. 

description of, ST). 
.Jordan, power development at. 158. 
Jump River, dams on. 227. 

drainage area of, 227. 

water power on. 228. 
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Kaukauuu. See Grand Kaukauiia; Little 

Kaukauna. 
Keawasogou Lake, elevation of, 108. 
Kelley, water power at, 152. 
Kesheua, paging station at, 100. 
Kettle Illver, drainage area of. 239. 
Kettle Uiver rapiJa, fall at, 238. 

water power on, 239. 
Kewi'ijnawan rocks, occnrreuce of, G, 240. 

254. 
Kewaskuni dam, 275. 
Kiekapoo River, 100^ 

geology and drainage, 100. 

profile of, 107. 

water powers of. 107. 

tributaries of, 108. 

west fork of. 108. 

east fork of, 108. 
Kilhourn, fall at, 135. 

power development at, 135. 

discbarge at, 117-120. 

view of dam at, 135. 
Kiel, water power at. 282. 
Kimberly-Clark Paper Co., 41. 47. 
Kinnikinnlc River, description of. 249. 

water power on. 249. 
Koepenick. precipitation at, 59, 115. 



L. 



La Crosse, fall at. 171. 

temperature at, 14. 
La Crosse River, drainage area, .321. 

water powers of. 322. 
Ladysmitb dam, fall at. 210. 

flow near, 215. 

gaging station near. 220. 
Lake deposits, relation of water supply of. 

207. 
Lake Superior drainage. <lescription of, 2.'»0. 

drainage to, 251. 

map of. 2."J0. 

rainfall of, 2.VJ. 

topography of, 250. 

water powers of. 251-2<50. 

transportation fncilities. 200. 
Lake Vleux Desert, dam at. 107. 

fall at, 171. 

reservoir site at. 108. 
Lakes, occurrence of. 10, 231. 
Laurentian rocks, occurrence of. 0. 2."»0-251. 
Lauder*lnle water power. .320. 
La Valie. water power at, UV). 
Lawrence, power vlevelopment nt. 27, 
r^anabro Creek. 100. 



Leipsic, water power, 312. 

head of, 312. 

ownership of, 312. 
Leuavlile, water power at, 283. 
Leon, water power at, 322. 
Lemonweir River, 101. 

geology and drainage, 161. 

fall of river, 161. 

profile of, 161. 

water powers of, 162. 
Lemonweir, water power at, 162. 
Lindauer dam, fall at. 143. 
Little Cedar rapids, fall at, 21L 
Little Cedar River, drainage area of, 69. 
Little Chief Lake, fall at, 183. 

reservoir site at, 183. 
Little Chief River, dam on, 206. 
Little Eau Plelne River, drainage area of, 

148. 
Little Falls, fall at, 211. 

wnter power at, 211. 
Little Kaukauna. fall at, 53. 

power development at, 53. 
figure showing, 52. 
legal troubles of, 53. 
Little Baraboo River, 106. 

Cazenovia. 100. 

Ironton, 160. 

Sec. 5, '1\ 12 X., R. 3 E., 100. 

Hillsboro. 166. 
Little Puckanance. fall at. 248. 
Little Quinnesec Falls, fall at, 7L 

fiow at, 59. 

power development at. 71. 

view of. 71., 
Little River, power development on, 27. 
Little "Wolf, power at. 104. 
Little Wolf River, power development, 102- 

103. 
F^ittlechute. dam at, view of, 48. 

fall at. 48. 

power Jevelopment at, 48. 
Little La Crosse River, 322. 
Loams, occurrence and character of, 12. 
Logging, ci'ssatlon of. 10-11. 
Long Lake, elevation of, 108. 
Lorrendal Creek, 100. 
Lowell, water power at, 312. 

head, 312. 

ownership. 312. 
Lower Sandstone rapids. 85. 
Lower Fox River. See Fox River. Lower. 
Lower Magnesian limestone, occurrence of, 
7. 

water content of. 200. 
Lowes Creek, dam on. 229. 
Loweth & W(»lf, gaging by, 233. 
Lucas, dam at. 229. 
Lumbering industry, extent of. 13. 
Lyons, water power at, 320. 



INDEX. 



349 



M. 



Manitowoc Uiver, geology aud drainage, 
283. 

fall In river, 283. 

pro Hie of, 283. 

water powers on, 283. 
Manitowoc rapids, 283. 
March rapids, 156. 
Martell, water power at, 322. 
Mauston, water power at, 162. 
McKinzie Creek, fall at mouth of, 248. 
Manchester, power development at, 27. 
Manltouish Uiver, fall on, 222. 

logging dams on, 222. 

reservoir site on, 183. 
Mann. L. M., flow measurements by, 29, 32. 
Manawa, power development at, 103. 
Marlilohead, power development at, 27. 
Marinette rapids, power development at, 75. 
Marlngo Kiver. See Marlngouin River. 
Mnriiigouin River, description of, 258. 

water power on, 258-259. 
Markesan, power development at, 27. 
Marquette, temperature at, 14. 
Mwan Uiver, character of, 27. 

water powers on, 27. 
Medicine Lake, elevation of, 108. 
Melrose, flow at, 172-173. 
Menaslia, fall at, 41. 

power development at, 43. 

precipitation at, 60. 

map of river, 42. 
Meu<mionie, gaging station at. 224-225. 
Menomonle dam (Red Cedar Uiver), fall at. 
226. 

water power at, 226. 
Menominee Uiv^r, character of, 55. 

dams on, 77. 

drainage area of, 55. 

origin of, 55. 

map of. 55. 

power development on, 69-77. 

precipitation on, 58-60. 

profile of, 56. 

rocks on, 57. 

rnn-off of, 58-68. 

tributaries of. 75-77. 

views of. 70, 71, 78, 98. 
Merrill, fall at. 143. 

flow at, 127-132. 

power development at, 143. 

paging station at, 127-132. 
Michlgamnie Uiver. drainage area of, 68. 
Middle Uiver, description of, 260. 
Milwaukee, rainfall at, 19-20. 

rainfall at, chart showing, 19. 
Milwaukee Uiver, 269. 

map of, 269. 

topography and drainage, 269. 

profile of, 268-270. 



Milwaukee Uiver —Continued. 

fall in river, 270. 

water powers, 271. 

tributaries, 275-278. 

railroad facilities, 279. 
Milwaukee dam, 271. 
Mill Creek, 180. 

Mill house, water power at, 282. 
Minneapolis, St. Paul & Sault Ste. Marie 
Uailway, access to water powers by, 09, 
210, 260. 
Mondovi, water power at, 322. 
Montello, power development at, 26, 27. 
Montello Uiver, character of, 26-27. 

water powers on, 26-27. 
Montreal Uiver. water power on, 255. 
Moose Lake, fall at, 183. 

reservoir site at, 183. 
Moose Uiver, fall at mouth of, 232. 
Moraines, location and character of. 8. 
Mosinee, fall at, 130. 

power site at, 140. 
Mount Morris, power development at, 104. 
Mud Lake (Fox Uiver), origin of. 25. 
Mud Lake (Wisconsin Uiver), elevation of, 

108. 
Mud Lake (Yellow Uiver), dam at, 241. 

fall at, 241. 
Mt. Calvary, water power at, 282. 
Mukwanago. water power at, 320. 
Musi'oda. gaging station at. 115-110. 



N. 



Naniekagon Uiver, description of, 246. 

drainage area of, 239. 

fall at mouth of, 232. 
Nebagainaln Lake, water power at, 255. 
Nebagamain Uiver, rapids at mouth of, 255. 
Necedah, dam site at, 135. 

fall at. 160. 

flow at, 120-126. 
Neeuah, location of. 41. 

power development at, 41. 
Neenah and Menasha Water Power Com- 
pany, organization of, 41. 
Neenah Creek, power development on, 27. 
Neillsville. flow at, 173-176. 

water power at, 129. 
Nekoosa, fall at. 136. 

power development at, 136. 

view of, 136. 
Nemadjl Uiver. character of. 254. 
New (ireenwood dam, fall at, 179. 
New London, precipitation at. 59. 
New Ulchmond. water power at, 245. 
New Dota Manufacturing Co.. 304. 
Newton, water power at, 322. 
New Lisbon, water power at, 162. 
Newburg, undeveloped fall, 273-274. 
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Niagara limestone, occurrence of, 7. 

water content of. 207. 
Nigger Island, fall at. 111. 
Norcross, Pliny, 300. 
North Fork of Flambeau Ulver, reservoir 

site on, 183. 
Northern Pacific Kail road, access to water 

powers by, liOO. 
Northport. flow at. 97-98. 
Norman Creek, water power. 322. 
North Milwaukee, dam at, 271. 
Norway. Mich., fall at. 56. 
None l*e«k rapids, fall at. .73. 
Northwestern Lumber Co., water powers of. 

227. 



Oconto, precipitation at. r»0. 

Oconto Falls, power dovclopinent at. 90. 

Oconto lUver. character of, R9. 

drainage area, map of. 2."!. 

precipitation on. r»9. 

profile of. 80. 

water powers on, 90-91. 

gaging station on, 91. 
Oconomowoc River, 308. 

profile of, 309. 

water power of. 317. 
O'Keef & Orl)laou, on Menominee Ulver. 57. 
Omaha bridge, fall at. 22:5. 

water power at. 223. 
O'Neals Creek, power developments on, 229. 
O'Neill Creek, mouth of. fall at. 171. 
Ontario, water power at. lOS. 
Osceola, fall at. 232. 
Osceola Creek, water power on. 249. 
Osseo, water power at, 322. 
Ossio, \\ater power at. 2S.3. 
Otter Creek, power development on. 229. 
Otter raplda. fall at. 147. 

power development at, 147. 

reservoir site. 108. 
Otter SI lie rapld.s. water power at. 2.39. 
Oxford, power development at. 27. 



Paint Creek, reservoir site on, 183. 
Paint Creek rapids, water power at, 200. 
Paint River, drainage area of. OS. 
Pakwawang Lake, fall at, 183. 

reservoir site at. 183. 
Paleozoic rooks, occurrence and character 

of. 7. 205-200. 89. 
Pardeevllle. water power at. 20. 
Park Falls, fall at. 213. 

power development at. 213. 

view of lower dam. 213. 



Park Lake, 183. 

Partridge Crop Lake, fall at. 198. 

Parrett Manufacturing Co., 308. 

Peat, occurrence of, 12. 

Pelican Lake, dam proposed at, 108. 

elevation of, 198. 

fall at, 198. 
Pelican River, dam sites on, 149. 

drainage area of, 148. 
Pemebonwon River, drainage area of, 00. 
Pemena 'Jam and rapids, fall at, 73. 

power site and dam at. 73. 
Penokee Iron Range, location and charac- 
ter of. 251. 
Peshtlgo River. 78-88. 

power sites and dams on, 83. 

views of. 85. 80. 

precipitation on, 59. 

profile of, 79. 

river survey. 78. 

drainage and geology, 78. 

ruu-oflT at Crivltz. 80. 

the upper river, 87. 

estimate of water powers, 88. 
Peshtlgo dam. 83. 
Pewaukee dam, 320. 
Phillips, water power at, 103. 
Phlox, power lievelopment at, 104. 
Pike River, dams on. 77. 

drainage area of, 09. 
Pilla. power development at, 104. 
Pine Creek rChlppewa River drainage), 

power developments on. 229. 
Pine Creek (Fox River drainage), power 

development on. 27. 
Pine Creek raplls. fall at. 77. 
Pine River, power development at, 77. 

character of, 70. ♦ 

dams on. 77. 

drainage area of. 09. 70. 

mouth of. fall at. 70. 

source of. 70. 

water powers on, 77. 
Pine River rapids, water power at, 70. 
Pigeon Creek, water power, 322. 
Pigeon Falls, water power. 322. 
Plpersvllle, water power, 29.S. 
Pittsville. water powers. 100. 

fall north of. 100. 
Plntt River, drainage area of. 321. 
Planting Ground Lake, elevation of, 108. 
Plover Paper Co. dam. 1.38. 
Plover River (Wisconsin River tributary), 
157. 

geology and drainage. 157. 

profile of. l.'»8. 

water powers on. 158-9. 
Plymouth, water power, 282. 
Pokegama Lake, dam at, 200. 
Poplar River, description of, 200. 
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Porcupiue Rapids, fall at. 212. 
Port Edwards, fall at, 130. 

power development at, 130. 
Portage, fall at. 110. 

precipitation at. 60. 
Potato River, water power on, 259-200. 
Potsdam sandstone, occurrence of, 7, 265. 

soil from, 8. 
Potato rnplds. Peslitlgo River, 84. 
Poyslppi, power ■.levelopment at. 27. 
Prairie Farm, power at, 229. 
Prairie nipldn. fall at. HX 
Prairie dii Chlen. 322. 
Prairie du Sac, fall at, cHtlmated. 134. 
Prairie River I*ower & Boom Co., 149. 
Prairie RivQr. drainage area of, 149. 

power development on, 149. 
Pre-Cnmbrian roelxs. 0. 112. 7S. 
Precipitation. dlscns.«»lon of. 15, 18-21. 

map showing, 10- 17. 

variations in. nt Milwaukee. 10. 
at Madison, 21. 
Prescott. fall at. 2:i2. 
Pride, r. R., survey by. 111. 
Princeton, power development at. 27. 
Puckaway Lake, origin of. 25. 
Pnlclfor dnm, water power at. 90. 



Qnlnnosec Falls. See Rig Qulnnesec: Little 
Quinnosec. 



R. 



Railroads, aorc^^ to water powers by. See 

under each name. 
Rainbow rapids, water power f»t. 140. 
Rainfall. See Precipitation. 
Rnplde C'rodie dam. fall at. 51. 

flow of Fox River at. 29-.'i7. 

pajrluir station at. 29-37. 

power devolopmont at'. 51, 

view of Fox River at. 52. 
Rattlosnake Trei'k. power development on. 

104. 
Re! Todar River, daiis on. 222. 

dralnasre area of. 203. 

profile of. 22.3. 

rorks on. 222. 

power development on, 22.5-220. 

run -off of. 224-225. 

transportation facilities. 220. 
Red River, power development on. 104. 
Reeds Landing, fall at. 197. 
Reed<*bnrsr water power. 105, 
Readstown water power, lOS. 
Reservoirs, capacity of proposed sites for, 

1<V?. 
Rest Lake, fall at. 183. 210. 



Rhiuelander, dam at. 146. 
dam at, fall at, 140. 
power development i^t, 140. 
gaging station at. 132. 
Rhinelander Paper & Pulp Co. mill, view 

of. 147. 
Rib River, 154. 
geology and drainage, 154. 
fall In river. 154. 
profile of. 154. 
water powers of. 155. 
Richardson. H. an.l V., 320. 
Rice, reservoir site at. 108. 
Rice Lake, fall at, 241. 
logging dam nt, 241. 
lUpon. power development at, 27. 
River Falls, water powers at, 249. 
Rock Creek, power development on, 220. 
Rocks. pre-Cambrlan. occurrence of, 6, 64, 

2.TJ. 90, 105. 182. 95. 
Roaring Rapids, 87. 

Roblnsoirs Oeek. water powers on, 180. 
Rock River, 284. 
topography and drainage of, 284. 
drainage areas of. 280. 
map of. 284. 
sreology of. 280. 
forest and rainfall of, 287-289. 
run -off at Rockton of. 289-295. 
fall In river. 290. 
profile of. 29^1. 
v. {iter power of. 2!»7. 
views of. 302. 304. 
tributaries of. 308. 
ir.iiiijinnn Cow of. .303. 
Rookton. wjiter power at. lOS. 
Rockton. ill., gaging station. 289. 
Rockdale, water power. 315. 
Kockvillc. water power. 282. 
Rochester, water power. 319. 
Ross Kddy rapids, water power at, 178. 

view of. 178. 
Rothchllds. fall at. 140. 

water power at. 140. 
RouimI Lake, reservoir site at. 183. 
Royallon. water power at. 1CK3, 
Rural, power development at. 104. 
Rush City, fall at. 232. 
Rush River, drainage area of. .321. 
water powers on. .322. 



Scofleld. water power at, 151. 
Sechlervllle. water power at. 322. 
Sheboygan Falls, water powers, 2S2. 
Sheboygan River. 28^^282. 

geology and drainage. 280. 

fall In river. 280. 

profile of. 281. 

water powers of. 281-2. 
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Shelby, water power at, 322. 
Skinuer's Rapids, 87. 
Soldiers Grove, water power at, 168. 
Southern Wisconsin, water powers of, 
present condition of, 263-265. 

underground waters, 265-268. 
Spring and Seymour Rapids, 85. 
Sparta, water powers at, 322. 
Stoughton, water powers at, 315. 
Stebbensville, water power at, 314. 
St. Croix County, soils in, 12. 
St. Croix Falls, fall at, 227, 231. 

view of dam, 238. 

power development at, 238. 
St. Croix Lake, fall to, 232. 
St. Croix rapids, water power at, 237-8. 
St. Croix River, character of, 2:10-231. 

drainage area of. 2:i0. 

fall of, 236-237. 

map of, 231. 

profile, 232. 

reservoir sites on, 183. 

rocks on, 232. 

run-oflr of. 233-236. 

topography on, 237. 

tri])Utarie8 of, 230. 249. 

wateV powers on, 236-239. 

view of. 238. 
St. Germain Lakes, dam sites at. 148. 
St. Louis Uiver, character of, 252. 

plan of Great Northern Power Company's 
canal, 252. 

water power of, 253. 
development of, figure showing, 253. 
St. Paul. Minn., rainfall at, 20. 

temperature at. 14. 
St. Peter sanvlstoue. occurrence of. 7. 

water content of, 260. 
Sailor Creek, 180. 

Sand Creek, power development at, 229. 
Sand Portage rapids, water power at, 72. 
Sandstone rapids, location of, 85. 

water power at, 8S. 
Sandy soils and loams, occurrence and 

character of, 11. 
Saukvllle dam, 273. 
Saxevlile, power development at, 27. 
Scandinavia, power development at, 104. 
Sohapples rapids, fall at, 74. 

water power at. 75. 
Srhofleld, dam site at. S4. 
Schnltz Rapl-.ls. fall at 213. 
Shawano, prerlpltatlon at. 59. 

power development at, 95. 
Shawtown, fall at. 107. 

flow at. 1R5-194. 
Sherman, power development at. 104. 
Sliver Creek, power development on, 27. 
Snake River, drainage area of, 239. 
Snaptall rapids, fall at, 19S. 

water power at. 198, 204. 



Soils, character of, 11-12. 

South Ceutralia dam, view of, 13d. 

power development at, 136. 
Southern Wisconsin, water powers of, 263- 
322. 

present conditions of, 263-265. 

underground waters, 265-267. 
Spooner, fall at, 241. 
Spring Brook, mouth of. fall at, 248. 
Spring Creek, power development at, 104. 
Springs in Glacial drift. 267-268. 
Squaw Lake, reservoir site at, 183. 
S«iuaw Creek, 180. 
Squirrel Lake, elevation of, 108. 

reservoir site at, 108. 
Stevens Point, fall at, 138. 

power development at, 138. 

drainage area at, 138. 
Stiles, fall at. 90. 

power development at. 90. 
St In net. fall at, 248. 
Stone Lake, elevation of, 108. 
Stuntz Brook, fall at mouth of. 248. 
Sturgeon Falls, fall at. 72. 

water power at, 72. 
Sturgeon River, drainage area of, 69. 

fall at, 56. 
Sugarcamp Lakes, reservoir site at, lOS. 
Sunrise River, drainage area of, 231. 

fall at mouth of. 232. 
Surings, fall at, 89. 
Swamp soils, occurrence au.l character of, 

12. 
Swamps, occurrence of, 12-13. 
Sweet, E. T., on Wisconsin timber, 13. 



Ta Inter's Creek, 108. 

Taylors Creek, 87. 

Taylor, water power at, 322. 

Temperature, ranpb of. 14. 

Thlensville dam, 271. 

Thomas, Howard, on Bois Brule River, 255. 

Thornapple River, dam on, 206. 

Tlflfany Creek, power development on, 229. 

Timber, occurrence and character of, 13. 

Towervllle, water power at, 168. 

Tomahawk, proposed T'. S. dam at, 103. 

Tomahawk dam, fall at. 145. 

water power at. 145. 
Tomahawk Lake, dam at, 108. 

elevation of, 108. 

reservoir site. 108. 
Tomahawk River, drainage area of, 148. 

lakes on, 108. 

power development on, 148-149. 
Topography, character of, 9. 
Torch River, dam on, 206. 
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Totogatic River, description of, 248. 

fall at mouth of, 248. 

profile of, 249. 
Trade River, fall at month of, 232. 
Trapp Rapids, water power at, 142. 
Trenton limestone, occurrence of, 89. 
Trempealeau River, 321. 

drainage area, 321. 

water powers, 322. 
Trim Belle Creek, 322. 
Trim Belle, water powers of, 322. 
Trout River, -Jam on, 222. 
Turtle River, reservoir site on, 183. 
Twin Falls, fall at, 70. 
• water power at, 70. 
Twin Island rapids, water power at, 74. 
Twin Lakes, reservoir site at, 108. 
Tylers Fork, water power on, 250. 

view of falls on, 259. 



U. 



Underhlll, fall at, 80. 

V. S KuKlneera. 1, ll, 15. 29, 43, 46, 1»7, 

205, 206, 210. 221, ^41, 247. 
United States Government, dams of, 40-43. 
United States Geological Survey, gaging 

stations maintained, 2. 
Upper Big Rock rapids, fall at, 239. 
Upper Fox River. See Fox River, Upper. 
r'Pt>cr Sandstone rapids, 85. 



Vonzle, water power at, 248. 
Vienna dam, 320. 

VIeux Desert, reservoir site at, 108. 
Viola dam, 168. 



W. 

Wabena, fall at, 80. 

Waldo dam, 282. 

Warren, G. K., on Fox River, 25. 

Water powers, availability of. 1. 

capacity of, 1. 

development of, 1. 

Information on, sources of, 2. 

permanence of, 1. 
Wanmander, power dovolopmcnt at, 27. 
Waumandcr (^rook, power vlcvclopmont on, 

27. 
Waupaca, power development at. 104. 

precipitation at, 50-60. 
Waupaca River, power development on, 104. 
Wausau, fall at, 141. 

power development at. 141. 

23 



Wautoma, power development at, 27. 

precipitation at, 00. 
Waukesha water power, 319. 
Waunakee water power, 315. 
Watertown water powers, 298. 
Waterford water power, 319. 
Warner, C. O., Planing Co., 308. 
Wedges Creek, 171, 
West Bend water powers, at West Bend, 274. 

one mile east of, 274. 
West Branch of Chippewa River, dams on. 
206. 
drainage area of, 203. 
profile of, 198. 
reservoir sites on, 183. 
water power on, 204. 
Westboro, dam at, 229. 
Westfield, power development at, 27. 
Weya-uwega, precipitation at, 60. 

power development at, 104. 
Whirlpool rapids, fall at, 146. 

water power at, 146. 
West Salem dam, 322. 
Weston rapMs, 178. 
Whitehall dam, 322. 
White rapids, fall at, 74. 
location of, 74. 
water power at, 74. 
White River (Fox River drainage), descrip- 
tion of, 27. 
power development on, 27. 
White River (Lake Superior drainage), 
character of, 258. 
powers on, 258. 
White River Power Co., 268. 
Wllmot dam, 319. 
Wilson rapids, view of, 87. 
Willow River, water powers, 244. 
Wlnooski dam, 282. 
Wisconsin River Paper & Pulp Co. dam, 

138. 
Willow River, drainage area of. 237. 

power development on, 243-245. 
Winnebago Lake, character of, 27. 
location of, 27. 
origin of, 28, 
Winneconne, flow at, 96-7. 
Wisconsin, State of, power development by, 

39. 
Wisconsin & Michigan Railroad, access to 

railroads by, 69, 84. 
Wisconsin Central Railway, access to water 

powers by, 54. 1^. 210, 213, 260. 
Wisconsin-Fox divI'Je, character of, 25-26. 
Wisconsin Power Company dams. 226. 
Wisconsin River, character of, 105. 
drainage and topography, 105. 
elevation of lakes on, 108. 
map of, 106. 
profile of, 110-111. 
rainfall on, 113-115. 
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rapld& iLDd dams, Tiew of, 135, 186, 137, 
138, 139, 148, 144, 146, 147. 163. 

reservoir sites on, 107, 106. 

rocks on, 112-llS. 

rnn-off of, 11&-188. 

sonrce of, 106. 

snrrey, 112. . ' 

tribntaries of, 147-168. 

water powers on, 184-147. 
access to, 184. 
Wisconsin- Valley Improvement Company, 

109. 
Wittenberg, power development at, 104. 
Wolf River, character of, 95. 

flow of, 96-102. 

precipitation on, 60. 

profile of, 96. 

rnn-ofl! of, 96-102. 

tributaries of, 102-104. 

water powers on, 102-104. 

views of, 98, 100. 



Wood River, drainage area of, 289. 
Wonewoc, water power at, 278. 

Y. 

Yellow Lake, dam at, fall at, 241. 
Yellow Pine rapids, water power at, 289. 
Yellow River (Chippewa River drainage), 
drainage area of, 228. 

dams on, 228. 
Yellow River (St. Croix River drainage), 
character of, 240. 

drainage area of, 289.. 

fall at month of, 240. 

logging dams on, 241. 

profile of, 241. 
Yellow River (Wisconsin River 'drainage), 
drainage and geology, 169. 

water power on, 161. 

profile of. 160. 
Young America dam, 275. 
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